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SPECIFICATION 



ANTIBODY COMPOSITION-PRODUCING CELL 



BACKGROIM) OF THE INVENTION 

1. Field of the Invention 

2. Brief Description of the Background Art 

mm&<^nm. 'T^mRXJ^I^m-^'D.JtFm'im^htlX^it [Monoclonal Antibodies: 
Principles and Applications, Wiley-Liss, Inc., Chapter 2. 1 (1995)]. ^ft. iS^i^M 

mi^ cDR i^i2-f-2.) ^m^i^<7^mti}i him.i^=t^mir^^tt>^^^^fix\^^^. 

"tfL^<^Sm'{i. IgM, IgD. IgG, IgA. IgE C» 5 «^<7)^^x:6Si^^-r ir^SFJPs;^^ 

[Monoclonal Antibodies: Principles and Applications, Wiley-Liss, Inc., Chapter 1 
(1995) t h IgG ^ y^^iO^^f*, Mi- IgGl. IgG2. IgG3. IgG4 CD 4 S^COi?":/^ ^;^IC 

Ts ADcc m^t^wrt^) ^if^wmfliaist«?stt (jjitT. CDC m^tmrn-r^) {cov^ 

]§5V^ ADCC Stev CDC Si4^*LTV^Ow^::45^'S^$ixTV>S [Chemical Lmiunology, 65> 

88 (1997)], aJz<DmMt^^. mm<^.v^y^^>. ^^-^y^:^^m>bvx. ^<7^^^% 

t h IgGl y^<^^^<0 ADCC S'ltS.O^ CDC St^cD^mJ-fi. ^fl^ Fc m^t. 

t'ff^t-fe^^Hry^- (lilT. Fc-yR i^lSi-S) Jtt/#mftj:^^t 

y2 Kp<i' Vi^ie-r^) f^'75V^<-^;6>cOT5 [Eur. J. Immunol., 23, 
1098 (1993). Immunology, 86, 319 (1995). Chemical Inmunology, 65, 88 (1997)] co-ftil. 
Cy2 K;^-^ vra-^L-CV^^^S^oailtt [Chemical Immunology. 65, 88 (1997)] -IS^m^ 

i^ltlCll UT5±. Boyd e>fl. ?^^"l':::-X/NA:^^-||3m^aa (CHO «) sfeV^fi-r^^J^ 
5^n— 7 NSO Ifflia (NSO #IBS) T'^mLfct KM CDR CAMPATH-IH (b h IgGl i^ 



7'^ 7 ^^mm^mmx'^m u mmo adcc ?§i±. • cdc ^mzn^-t^m^^^fi vtz 
^w^-t^^tx^ CDC •f^^oyji^iimm^^'if. m mmMmm^m'-r^^:it. mm<7>^^ 

m^^^m^^^^ :i t^^^htc [Molecular Immunol., 32. 1311 (1995)]„ 
t-fc. Lifely hits CHO NSO >5;3in— ^ YO mmx-^MLtc^ hm 

CDR mmi$- CAMPATH-IH (t MgGI ^^^v:^) <Dmm<7y^^RU ADCC Stt^M^Lfc^ 

Y0«S^^O CAMPATH-lH:iS*t>^^l^ADCC^^t^*^U ^^gt4f-ft^<>r ir i^X^ 
i^ikmir^ N-T-fe:5^;u^;U3f-^ V (£AT. GlcNAc :l:%*IBi-S) t^MmX'^^ Z t^Tjk 
^Lfc [Glycobiology, 5. 813 (l995)^ W099/54342].. Z.fl^com.^it. t ^ IgGl 



Man Oil 




^ ! Man ^ 1 -^4GlcNAc ^ 1 ^ 4GlcNAc (I) 

/ 

Man a 1 

GlcNAc t^f5-t§) cO^^lifrLT 1 ^£V^UM^:$:^t. liiC Gal-GlcNAc (;>^3l5S« 
^N^^l) y vm^^}£-i}'^-h^Z,tii^^hKX\^^, 

n 5 >'^<Z) ^7 3 — (D¥^1m H U T fcSwi:;&^^^tirv^5 [Biocherai stry. 

36, 130 (1997)], 
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^Ki^Kfe#$n5, :zo:>m. '^mnt.T. Ky3-/^y>-ife (j^t. p-doi tt^m-t 

$tu-5. i-^jt*?-^. Ky 3— /vy ^^tc N-7'■fe^7^-^y^=3^^ $ >'^s^^sti GlcNAc-P-P- 
Dol iiJ'ji*?. m.\^X^O H@GlcNAc;55^^$ilGlcNAc-GlcNAc-P-P-Dol t^^eoc 

^ (iSiT. Man t 'Ji^iei--5) ;6i5l@«E#$tl (lian)s-(GlcNAc)3-P-P-Dol fC. 
Man /iS4®. ^/Vn-^ (l^tT. Glc i:t>|gi5l-5) ;iv3®g^$tl5. '<^J;^{CLT. 
= T:ry :rf:^il^fm5M^P^3UiEl* (Glc)3-(Man)s-(GlcNAc)2-P-P-Dol i^X'tSc ::<^ 1 
4^cDi^;?)^$>/i^*S^<D^^#:t±T^X^=¥>'-X-fey y:^7tfi:T^X^^>'-X-^ 
i£Ji|^^^o;tJ3fy-i^^K-^ERrt^X't>a:d^fc^'?0^^^3^$H^o r<3D^. =ITx^y 
(cilS-a- UXV^fc K y =^ -/w a y (?-P-Dol) Htmmrr^ti. t° n ^^j;^ y r ^ — ^ 
<^^t?S:^ itT W K y =• -/i^ y i ?} SflJ^ $ m^<D ]> y 5: ^it. i^^i^df 
y^y^^KK^-^i-S^iE-^iCgl^^^HSo -^J^^eb^. 3f®<^ Glc i l Jtev^L2fi<iD Man 

/Uv>'iij£i>'^^{^fi, ^^y— xy V^^M^Sa-r^ N-TiSf^/^^^/^ni^5 ^rjv;^;:^ ^^>-J3:■7' 
*B{rfi, =i>:/U's/:J'j^M<7? r^^mm<D^^(DM^<D gIcNac ^Mi-o N-T 

^^^^ I (GnTI).- 2®^0 Man ^|^*-^^ a-^^y ^ II. 

Jb^?> 2fliBcO GlcNAc N-T-ir^/V^/V=3f-$ II (GnTII). g7£*iS<^ 

N-r -tf^/^i^/u- =«1^?^}^:7=■— X ^#;!3Bi- ^ a -i, 6- 7 =1 h7>-x:7ai-7— If 

y ^ 9 5 yW-fi if CO i^TJ\ym^¥[m-r 5 v'T/vi^f^^^^*S;f^«t- 5 , J; 5 T^C^a^f^ 

y ^fttji^fifecoSr^noxxs'^^xfcs GicNAc-F-p-Dol <Dmi^^M^th\zmM-t^y 

'yi^. I (D|5g.^^ix-&S;t?x^y x-<^i-3: :^-^N-y^/^-l-f^:^^•^y v'y 



pa^^Ji; L-Cri, N-TiSf=-/i^^^;V3-^^5 V (GnTV) if {C*fi-5M<7>f^:^^i^ 

^t1^>^>'7^^y^ ?1<#^# ' ^^fiU-g^ • (1993)], *fc. l-y^^r^v- 

■e igG <Di^mmTtit)m\t\^. wm^^mj^^t^m\i-t^^btm^th,x^^^moiBcviar. 

Immunol., 26, 1113 (1989) 

^tl^^^^tl.fV^Oo j5>J;?.fi\ WGA (Z fyi^ari5*5!5C) wheat-germ agglutinin), ConA (C. 
ensiformis S5!5<^ concanavalin A)^ RIC (.£ communis S5^cD^^), L-PHA (Z'. vulgaris 
S5fe<^ leukoagglutinin) . LCA (Z. culinaris lentil agglutinin), PSA (/l 

^atjV™ Pea lectin) /j^ if- <75U>g^>^^^l\ ^ji^W5^i^rW-t--5 CHO m^^^ 

|*;5Su^5^>l^t5fei: U-ClX#^HTV^5 [Somatic Cell Mol. Genet., 12, 51 (l986)]o 

UTfl, =7yy<D^--»^^/ hv'K-a-2,6-i^Ty/H>9>;^^a:^— CHO iasSfc^A 
ttm'^-^fiXl^^ [J. BioL Chera., 261. 13848 (1989)], 

(Fuc a l-2Gal ^ I-) ^D|g^^^^iM $ ttT i.^ S [Science, 252, 1668 (1991)]. ^^{^. 
Umana N-^^ y =i iX K?^-^5^<^/^"'1' -fei^^X ^-^fCfeg-fS N-T-fef^^V^/W=f-^ > 

(DmmmW-<D ADCC tgi^fcftmrfeS ^ ^^^{cS-^t ^ iS -1, 4-N-r-ef=-;u^;u^ 5. v 

III (GnTIII) ^?m^^fc CHO ^flla=£r^^UM$5Si^Oiti^^^To-CV^Oo 
Cm^fleLXkt GnTIII C0^^yjS|i^$HT*3e>-r[J. Biol. Chem., 261. 13370 (1984)], 
MLTt GnTIII CHO m?r^V^-C^m^*fc^*t±M«-e^^$-^fe$a*i Jt-^l 6^g- 
ADCC g^4^^bTV^^r ^^lmtXV^5 [Glyccbiology, 5. 813 (1995) : 
TO99/54342}, *fCw<^l^, Umana ^ -1, 4-N-T ^^l^ i?" ^ > V 

(GnTV) (^iSe^^^ALfc CHO ^JS^f-^S^ LTdS , GnTIII GnTV 
CH0Wf-^UT^ft^^1-w<fc^^^bTV^5„ 

tf:m^m^^<Dmm^mmm^(o±X'^i^ ibin.x^^^. 



SUMMARY OF THE INVENTION 

ADcc ^m'^M^^^i$^m^m^^mir-^:Ltt^p!m^mm. ^mm^m^-^ti^i^Wi^miDmm 
si.T<^ (1)^(61) izm-t^. 

CHO iSJigo 

(3) mW^W^y:^i}^l^X'h^. (1) ^fc{t(2)}cie®<^CH0 Wo 

(4) m^^W^-^ ^^"^ K GDP-:7=i— >z:<7?^^JCii-§.-r5^^0O&44Sfcii N-i5^y ^ v- 
!^0<iflfp{C^-^f ^^?lt'^^S■i*2i5®T*fcfi^^^Lfc(l)~(3)C0V^■f*tt;J^ 1 i^f'iEictD CHO 

(c):ei^^/^ai^25^bS^{^tt§#^^fco. (4) {ClB^gO CHO '#[DSSo 

(a) GMD (GDP-mannose 4, 6-dehydratase) ; 

(b) Fx (GDP-keto-6-deoxymann6s8 3, 5-epiinerase. 4-reductase) ; 

(c) GFPP (GDP-beta-L-fucose pyrophosphorylase)o 

(6) Gmi>^. ^^T<r> (a) ^tz\% (b) X'fc^ DNA^sa-Ki-^nes-efc^s (5) kztm 
<D CHO 

(a) fe^j#-?- 65 x^ ^K^i^mmmt^'h ^ 5 DNA ; 

(b) iH^im-^ 65 -e^$n5:^£ge?ti3i^e>''^ 5 DNA i ^ > y :c y h ^£^#T♦/^-r y ^ 

^ Xb. GMD K-rS DNA, 

(7) GMD UTO (a), (b) S.t>' (c) Tb^bf£^mt^bm\tfi^mBWXl^^. (5) tc 

(a) iS?ij#^71 X'^^ilST 5. 7®?iE^I^^^^>fc5#fiS •. 

(b) sB^j#-i- 71 xm^H^T^jmrnmcts^^x. i6x±.<DT^ymf>^x^. mm. wx 

^-OGMDSS^W-r-SMfeWo 

(8) Fx ifi. ^XY<D {^) ^fzi-i (b) Xh^ DNA d^zi- K-rsS&'^X-S>o. (5) SCfg^ 
<?? CHO ^saSSo 

(a) 48 X^$h.51i[M?iJ5i^?>'te 5 DNA ; 

(b) i£?tj#-i- 48 Xa^$^5^Si2?'j5i-f>''j;S DNA V y V :^ N;^^^{4=-C^--r 7' P ^ 



-rxL. ;i^oFxStt^^-rs^e^^=- K-rs DNA, 

(9) Fx i>K &iT<D (a), (b) S:tK (c) t^^f£^m:i-^mi-£i^^m&nX'h^. (5) M 
m<D CHO i^SS, 

(b) IE^iJ#-§- 72 -e5g$n5T^y^iE?^J5riSV^-C. lJ^±<^T^7i?:65^^, ffA 

(c) ss^j#-^ 72 X'^^^n^T^/mmyiit s o%j^ji.^tai^tt5r^i-5r ^/^sfi^is^b 

(10) GFPF:^^ &.r<r) (a) S^JiJl (b) DNA K-fS^S^T-^a. (5) i^He 

ifec> CHO mm. 

(a) iEM#^ 51 X-m^H^mmmt^^^::^ DNA ; 

(b) 51 xm^ix^^^m:^-h^J:^ Wkt^hV >'J3i:yhti:^WX'^^'<y])y 
Xt. >5)^o GFPP Stt%#i-5SaW^=«- K-f-S DNA, 

(11) GFPP j!JiT<^ (a), (b) RXJ^ (c) ;5-P>?*i:^l$:ii-ib^fm5ga^T'fe^. (5) 
fClE^cO CHO IffilS, 

(c) sa?ij#-?- 73 -^ife^ttsT ^ /Mjiji 8 o%u±(^miit:^i-^T ^ /^m^-^h 

1 a m^^^mmimicm^ir^ommtt a -l. e-y ^'yjVVv:^:^y^y — fe?T'fe § , 

(4) \z.mm<r> CHO ;ai!So 

(13) a-l,6-7 = i^/Wh7>^y^7— ^;6^x giT<^ (a) ^fc{* (b) DNA 

-K-r^sewt?fe5. (12) sci5^(DCHomo 

(a) I -e^ ^ S i^iH?iJ;6- it>f^^ DNA : 

(b) iB?iJ#^ 1 ^ tv5i^iH?iJ;6^ 5 DNA i: ^ MJ >- v^a. ^ h ^ y ^ 
X Ji^o a -1, 6- y =1 e^/u h ^ ;^ ^ 7 — if ffi-fe^^i- 5 S 6 @ 5r ^ — Ki" -5 dna, 

(14) a-I,6'7n-WV VX;^3i7— i^dS, i^i.T<7? (a), (b) JkXj^ (c) }0^?>?'^-5il*^ 
hm'i-ffl^mB^Xh^. (12) ^'12^(75 CHO 

(a) iE?J#^23T'^$tL5T5 /iSia^iW^^^cr^Meg ; 

(b) m^m% 2z x^•^i^h^r%/mw.m^ii^^x. i)ix±.<r>T^/m'^iK^. m.^. 

(c) iE?iJ#-i- 23 x-*$i^ST5 y^E^fJfc 8 0%U±<Dmm&^m-i-^T ^ /"mMmTb-^ 

(15) m^<Dmm^. ^j-t<d (a),- (b). (c). (d) ^xj^ (e) ii^h^^^m-h^hm^fi^^ 

&}-J:^-igT*:fctt^^Lfe. (4) ~(14)cDV•^-fi^^^ 1 iItcfSit<D CHOWo 
(a) ^^<;:)aSe^^^6tiL:t3te^^^^<7:5^& ; 
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(d) P^co3t^^<7?$5:§:3Z:{iaf^^«3SJ-r5#ft ; 

(16) /i>/j; < i: i N-^ y ^ ^> K^t-^^0^^5n5l?iSt^ N-T-fef^/i^^/u=3 f- $ y c:) 6 & i :7 
n-;^<7^ rffij)5ag'g-L:fe)^1tit^^f^-r5^^^vmf£"e&^> (4) ~(l5)©v^-rn 

1 3SiCia^«D CHO 

(17) CHO wm^^mt^mmsm^'o . w^wMmmmm^m^n^^^ 
"msM-^'^mf^ . " (4) - (16) ^-f ti:a^ i jst-te^^o cho laas, 

(18) ^n[#:m5&tIt^3{'■g■^i^5 Fc Hig^fdM-g-r^^^N-^ U 3 K^^#^^M»#<75 5 "h. 

^^5T'fe5^*a^^feJ;^ t.^^^|fe#i4*ljiS^^Sf4^Si^v^^^$:m^#j^^^-i-5. (17) s5 
$g<7?CH0|ffiJiao 

(19) 7=I-;^*SM^uxv^7^j:v^;^^^^ ^yzi~7~.(D 1 •fS::Ss N-iJ^y = KM'&iS^^!^ 

m^lt^^<r> N-T-t^/U-://b=if-5:><^ 6 ^2:^Ca^'g-LTV>^^l/^^|3X'fc^. (18) isfto 
CHO j^liao 

(20) (1) ~(i9)(7:)v>m:6^ 1 ^{cia*gb CHO ,-^a)is^^ttfcici®# mm^mzJ^^u 

(21) (20) \z.wiM<o:^m-^m\,^xwm^i\^^mmsm. 

(22) • CHO mmmE.-f^ N-^/y ^v-m-^^^M^^ Fc !I^i:i^1-5l?t**:^^75-?> 

(23) m^^^n^^^^^ K GDP-:7=-:^cD-g-fig{csg#i-^g^3^<^gi4^/cfi N-^y =1 

(24) jftiart^5?:?^:tf-K,GDP-:7,=i->^t^-^fiK}CS-^'rS^^;5S. J^T<50(a). (b) S 
(c);5^^?'iSS^75^^31{m5^3^T^^. (23) lE^<^Mo 

(a) GMD (GDP-raarmose 4, 6-d€hydratase) ; 

(b) Fx (GDP-keto-e-deoxymannose 3, S-epimerase, 4-reductase) ; 

(c) GFPP (GDP-beta-L-fucose pyrophosphorylase) o 

(25) GMD;i^. SiT<D (a) *fc{± (b) DM /jS^— Ki-^-MfilJ-CfeS, (24) (Cfg 

(a) iE^iJ#^65 X-m^tl^UmmnA^h^^^ DNA ; 

(b) sa?ij#-g- 65 xm^fi^^mmm^bfji^ DNA h y ^v^=^ h^^^#x-^^-<:^y y 

(26) GMD piS. UTiD (a), (b) :SiO^ (c) :e)^fe/i^l|;6-e>51{mSSfi^Xi^5s (24) 



(b) ia?(j#-^ 71 x^^^n^T^/mmmizm^x. iKkjz<DT^/mt>^x^. g^. #a 
isxu/^M ^itnm stifc T =: / ms,m^ btt^. s-o gmd ?stt5r^i~5 m bw. 

(c) iE»# 71 -T?^ $ T s / mmm t'8o %}ii±(Dmmm^^-t^ r ^ y ©e^u*^ e> 

(27) Fx -d^. «T<7> (a) ^^{i (b) Xh^ DMA ^5^=1- K-r^.^e®-e&S. (24) (ClB 

(a) @£?IJ#^ 48 -C^ $ igiS2?IJ*^ ^ J'j: ^ DNA ; 

(b) @fi?ij#-^ 48 -e^ $ H 5m«?tf;^^ h^£^mA t:^V])i^i^^>'h ti:^i^X'^^4 -f^) 9" 
^ XL. Fx *^i-5g&«=£r Kt--5 DNA, 

(28) Fx £iT© (a), (b) jS^t)^ (c) ^^^;^^6i$^^^Sfm^^e^-efe5. (24) \Z. 

(a) la J'J#^ nx^^i\-^r ^ J e^^ij^ ^ 5 s 6 S? ; 

(b) SS^iJW 72 -x?^$^^^T5/igie^ll{cio^/^T. \%k±,(or % jmif-x^. m.^. 

(c) 72 T-^ $ n-s T =: / iSeiE^ij i: s 0 %w±(^i@iH4^^i-5 r%j mm\i^^ h 

(29) GFPP dS, li(T<^ (a) ^fcft (b) T'fc5 DNA ^6^3- K1-^^e®T'fc5. (24) \C 

(a) @E^J#^ 51 -trl^ $ ix 2.^iB?iJ;6- ?> T'ji 5 DNA ; 

(b) 51 -C^^i^5mai^H:5-?>/^5 DNa ^ 

-f X L . d^o GFPP Stt^^-t-^ M =< — F-r -5 DNA, 

(30) GFPP SiT^ <a). (b) :S:I>* (c) d^e>^^5P:6^?>3l{5ii,^M&M-t:-feS. (24) 

(a) WIJ#-^ 73 T-^ $ o T 5: 7 ^SE^^tj^S^ ^ Jt£ ^ M & ^ ; 

(b) W3m^ ^^x^•^t\.^T^/mm\z.'i&\-^x. \^j.i:.<Dr % jmi^tK^. n?^ 

#5 j; 15/* fcStf^Aa T 5: y mm3\t^ hfi'O . d^o gfpp Sli^ Wi" 6 S ; 

(c) mm^ 73 -c^ $ ti^ T 5 / t s o %J[jA±^^si^it?:^i-5 r 5: y ^S£?"J^^ h 

fj:^. GFPP JSii^^-r^ gam - . 

(31) N-^y 3 •> K,S-g-i^03S7G*$|g(73 N-Tir^7V^/u=1^5: 6 f4{C^='-7^co 1 © 
TiS a l3-l--t-^ i^^A^ a -1. 6-y ^ h ^ :7 ^ y-'^xh 5 > (23) 

(32) a-h6-V^^^^i'V9>':^y^v—^i)K ^i.T^ (a), (b). (c)XcF(d) ;i^f,J*£5St 

DNAdS=i- K-rSHeg-C-^?^. (31) SdlB^tf^^flSg, 

(a) i33?li## 1 $ tt o ^SiaJiJ^^ ^ 5 DNA ; 

(b) iE^I#-§- 2 X^ ^fl^m.mm.m^ hti^ DNA ; 

(c) ie?ij#-^ 1 -e^$ix51tSSB?iW^?>^e-S DNA t^h'J y-i^^^^ hfi:m>¥X-'^4zf^) ^ 
^Xb. /5^0a-l,6-7 = v'/^h7>^:7ai^— (fg{4^^-r^S6K^=i- K-rS DNA : 
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(d) mm^-^ 2 X'^^ti^mmmm^^fj:^ dna t^hv ^-v'^ h ti^i^i^x-^-.^ -f^j^ 

^ X L-, a -1. 6-7 = v^/P F ^ ^ :ii ^ — ^f§i4^ Wi"^ ^fi =" - Ki-^ DNA, 

(33) 'a-l,^V^'^;\^YJ>':^y^y'—'^-b^. ^T© (a), (b). (c) . (d). (e)JtI^ 
(f) ;5^^/^S»6a}moSfiS-e&5. (31) {CiS^O«, 

(a) ^?iJ#^23T-^Sn^T5:/M?iJ;5^^/i5S&W; 

(b) mm% 24 -e^ $ T 5: y feis^j*^ s sag ; 

(c) iB^J#-g- 23 T'^ ^ H 2. T $ / M?lJfc*3V NT. 1 iJi±<^ T 5: 7 i^;*^^^^. Mm. #A 
is ± •OV^ fi#*0 $ixfcT t / ^^^J;^^ i^fi:^ . id^o a -1, 6-y = ix/u h ^ 7 ^ ^ — 

(d) |2?iJ#-^ 24 T'*$ti^r 5 /^M^lJfCJoV 1 iiI±(7>T 5 / mt^iK%. S^. 

(e) ia?lJ#^ 23 T'* $ tl 2. T ^ 7 ^S£?lJ i: 8 0 %iil±<^^ilMtt^*-i-5 T 5 7 ^«^J/j^ 5> 

(f) mm^^ 24 -eife$ti.^T s /mmm kso %^±<^^m^^^-r^ r ? / ^S£^i:6^t> 

fj: X) . ce-1. 6-7^ = h 7 T-^t 7— gfgtt^^l-^SS®, 

(34) ite^^X^6*)/<e^1fe;6i, ^TO (a), <b), (c) W (d) ;i>^^^^ SP;ei-^^fm« 

(23) -(33)<DV^f^75^lII{Cfa«^£^)J»S&o • 

(a) ^^Oig^^ LfciSe^ WO^ife ; 

(b) ^^<7>jte^<^ Ki:^>' K^>;tr7^^^^*:^igA-^S#}^ ; 

(c) ^^}:ioiNT<^§2?f<S^^.^^A-r5#?fe ; 

(d) ^3«5©iSe^-i?:>fe^Xf*Sf^*mil-ro^& 

(35) ^i;>^^< i: ^ N-^^y =ii>^K;S-^^|Sii:75*^SSco N-T-fe9=-/i-;//i'='i^ 5 5 &a:7 

ffi^Sa,^^Lf:iif|a«3tfr^ai-5»/c?^vmi4X'$>2.. (23) '-(34)«VN-f 

(36) (23) '-<35)<7>V>-ftt^^ 1 ■mz.'^^iDmm.-ii^. Tfa!^ (a)~(i) }!i^?>/^5»2i^i^3l 

(b) ^ h $ ^ P —^W^^ YB2/3HL. P2. Gil. i6Ag. 20 r^jS^ ; 

(c) -=r e?;^ 5 :3^n — x-mt!^ NSO ^flg ; 

(d) ^ 1^7 ;^ ^ CI — SP2/0-Agl4 m ; 

(e) iyyT^^^A;^i?-'^M^t*5feBHK^iJife ; 

(f) incf^^^^i- S--^^ y K--?^ia : 

(g) fc > ^MmimrT-^ fi^^^mm 

(h) 

<i) ^mwmm^ 

(37) (23) ~(36)<D^rNTi^/J^ I ^}c|5^0#Hia{c, K'T^it^^^^^A 

(38) mit^^(Di^y:^ingGX$>6: (3T) lBm«D». 



<39) (37) ^.fcitm)mcm,m<7:>mm^mm^mm\^. mm^^ii^^^^umm^^mm 

(40) mm^h%hfi^w.m^m:fi')h. ^w^^wjmmmm--m\^^mmi^ 

^M-t^. (39) {rfa€<^:fr}£. 

(41) (39) ^fc{±(40)^CiS^^7>::^j^^^v^TM^t$^^^, ^tM^feo 

(42) #fflfSF*gM^ ^ i^±'^ K GDP-r^ =3-;x<D-^j^feic||^i-ses3^<?:>S&*7t N-i?' y ^ 

(44) 'imni^'^:^:^ ^^^h' GdP-y=^—:^<r>-^f^izm-^i-^^^t^. &.r<D(a). (b) :s. 

(c);'j^e77':^5l¥x5^e>3lf^ix-5#^-eS>5s (42) Sfc}^ (43) }^lEt^<73 f ^ >'-^ i^^- 'jv ^ 

(a) <M3 (GDP-raannose 4, 6-dehydratase) ; 

(b) Fx (GDP-keto-6-deox3rmannose 3, 5-epimerase, 4-reductase) ; 

(c) GFPP (GDP-beta-L-fucose pyrophosphorylase) » 

(45) GMDXJS, £JLT(D (a) %tzU (b) X^h^ f>'^^— h'-t^MBMX^h^. (44) fcfS 

(a) ie?tJ#'S- 65 -e^g $ 5 :S^i55='J^^ e> ''^ 5 DNA ; 

(b) WJm^ 65 -C^ $ ii5Mie?i)d^ b^J:^DM t:^hV:ylP=c:>h ^Ji^i'^X^^-f -f')^ 

(46) Fx (a) ^fcil (b) -^fe^ DNA il^^- Ki-^ga®T?$>^. (44) IC^ 

(a) lH?im^ 48 T'^ $ tL^:S:SiE?ij^^ ?j ^tC ^' DNA ; 

(b) la^J*-?- 48 'T?ig$n5:^SSa^J:i^^'?C^ DNA t :^ K y ^i?^ >- K^i^f-^T'^^-f U ^ 
-("XL. ;6^0Fxgf4^^-f SSe'^^^-K-r^DNA. 

(47) GFPP ii^. OT<?? (a) Sfcit (b) T-S>5 DNA K-faS^^TfeS . (44) 

(a) ie^j#-§- 51 -e^ $ tt5±£Ssa^J:e)* 5 dna ; 

(b) iE?y#-^ 51 T'* ^ tL ^:eSi£^IJ^^ ^ 5 DNA t F y ^ > N /i^l^^X'/NW ^ ^ ^ 
^' X GFPP Sffi^^-^ S ^ S = - Ki-^ DNAo 

(48) N-^ y = V- Kr^-g-^SiSiigTC^iS^?:) N-7'^rf^/^^^^=If- 5; 6 m^y^—^<^ 1 

a m-^^^^mi^m\z.m^-^h'mm-A'^ a-i,&-y=^ v-^^ h 9 ^ ^ 5 . (42) 

$fc{i(43){cSEife<7:> h^:^;^-^*^-^^^^ M6#i$)Sv^«ffi#). ^fcfi^fT^^PMo 

(49) a-l.e-y^v'/VfT.V;^^^^— ^/J^ liiTCO (a), (b) . (c) 5.0^ (d) ti^hf£ 

^mt^hmvS.n^ DNA Ki-^S&'JCX'^5 5., (48) i,zW^oV'7:^:^'J^^y^^^^ 
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(a) iaa?ij#-^ ix'^^fi ^mmmiii^ hts:^ dna : 

(b) mn^^- 2 x-m § fi^m^mm^ ^bts:^ dna ; 

(c) mn^^- 1 xm^ti^^mmu'^b^^ dna i ;^ h y ^-v^cn^^ h7'j:^#T'/N-r:;^y 

^ X a -1. 6-7 2 v'/V h 9 7 a: 9 — g^Stt^ ^ =2 " Kf-^ DNA ; 

(d) iS?i)#^ 2 T'« $ ix 5 ^ DNA i :^ ^ P ^ N /i^#T'>N'i' y 
X a -1, e--7 ^^yfvyy-y^^y =:^'7 —^^§^^^1-^113®=^ = - K-f--5 DNAo 

(50) h^^^;^v?=:-s^i^^t f'y. fciyt?. -t^, 7^^, ^^-^^ -^^t.^ 9 
^'hs ^^h^v 1^/^S-tJ«>>■!^^}0='f5^£aSf:5^e)^im^i!)#T-^>5v (42) -(49)cov^-r 

(51) (42) ~(50)^OV^-ftL*M^JCi^^<^ h^>';<i^^n5.^#^l: fg|l%fe5^^fitt#l. 

(52) *t*^^i0^7^;6s igG-efcS. (51) triaii<^:^i*. 

(53) y/A;&iaclS$ixTV^/^v^#t hSJir^feS VHtfi|ife, ^fcf4^0^^;ei^e)#?3ix^ 
i^tMj*!^^: i9t>. K*ft^mff3&Pt^?5tt/iS|S^^^f$M^*^^Mi-^. (5i) %tz.\± 
(52) tciE«4®:;^?io ■ • - 

(54) (51) ~(53)<OV^Ttt:a-13IfCi5:®<^;^fe=I^IIV^TMi^$^^^., 

(55) (21). (22). (41)*fe}4(54)OV^-fix*-liStCiaifeOia#:a^fe^#3g&Sfe:9-i: L 

(56) ^^^s,®^^^^<e p T 5 0 mm. g a^^^ 

^mxitf^mmx'h^. (55) {cis^(^s^. 

(57) E^T<7>(a). (b).. (c). (d); (e). (f) . (g) . (h). (i):ai^(j) d-^4^Si^;5-5>m* 

(a) iH^J#^7i T'^^tLST $ /^iE^J;i^e>''^SIia® ; 

(b) i5?ij#-^ 71 X'^^ti^T % /mmViZio^^^x. isi±<^Tz/mA^x^. mm. 

(c) mm^72x^^}v^T^/mmmi^bti:^m&m 

(d) mmm^- 72 x-m^ti^T^/mmmicm^x. isj.±<DTi/m-x^. mm. #a 

(e) ia^J#^ 73 T-^ $ n S T 5: / gSiE^lJd^ e> 5 M fi W ; 

(f ) iH^J#^ 73 X'* ^ H 5 r 5: / M?*J icib^v i SI^kd t $ y g^. #A 
is J;U^/4/cftmn ^tLfcT $ 7 mmmi^^fj: >0 . -i^o GFPP filfilr ^1-5116^ ; 

(g) MS 23 X^ $ 5 T 5 / ^lE JiJ ?> 5 M 6 ^ ; 

(h) mnm^ 23 T-^$n^T$/^@3?iiJci3v^-c. liitjK^r^/^i^rs^:^, mm. »a 

:fe <K 15/ ^ fc jSf^;9D $ ixfc T ^ 7 M?iJ bfi'O. a -1. 6- 7 =f h ^ ^ ;^ 7 :c 9 — 



{ i) iS^lJ#-§- 24 T'^ $ n ^ T 5 y Wmm^ ^ 5 S S S ; 

*5 J; t^/* fc f±f^^JJD ^ tLTt T 5 / mmm^^ fj: 9 s a -i; 6-:7 ^ ->^n^ 9 y ^ 9 - 

(58) (57) !5^<D^B^^=!- F-r^ DNA, 

(59) UT(D (a), (b). (c). (dmV^ (e) *^^7'i^|^;a^?>^ffix2. DNAe 

(a) mm^-^ 1 T*^ # Jtsga^'i ^-tt? dm ; 

(b) ge^J#-i^ 2 X'^ ^ tb^ S^ia^J^^t? DMA ; 

(c) M^m-^65x-si^fi^mMmk^^ts-dm; 

(d) iS^J#-^ 48 X-m^MMMMm^^ts^ DNA ; 

(e) iea?[j#-§- 51 T-^^tt^^SiejiJ^'gtp dna, 

(60) (a), (fa) RXJf^ ic)f)^^t£^mi^(bmitii:^^yM.mA^ 

(a) ie^J#-§- 3 $ tv5:i:^ia^j^"g-t^y / a dna ; 

(b) BE^j#-^ 67xm^ti^ m.mm^i ^^t^^y dna ; 

(c) iE?IJ#^ 70 T'^$tL3^SSa3?IJ=^-^t?yy DNAc 

(61) (58) ~(60)<7>V^-r^^;e)^ 1 3K}Cf3ifec7> DNA ^:gfe^V>i4-^^'g-tf|i|^m^^XtO 

BRIEF EXPLANATION OF THE DRAWINGS 
H 1 Utt. i^^t}'t 5 GD3 ^^^(^ SDS-PAGE (4--15%:^^ h ^Ji^^ 

^B) co^nms^<^-~>-^^i.±mx'h^^ lA mtm^Tc^n^. ib @;ass7c^^^T'^i^ 

■=etwl;^*i!l^^To:'t0t?feS, U-^^ 1 :^7-, 2 YB2/0-GD3 ^trC^. 
3 CH0/DG44-GD3 ^i)!*^. -4 SP2/0-GD3 ^Snl^*:. 5 NS0-GD3 (302) . 

6 NS0-GD3 7St:#: (GIT) .,-7 d^lg^i^S^— 60j^lJ^<;?->'$r^i^'ei^^i-o 
^ 2 [2!f±. 5 a^cD^ GD3 ^^fp* ytn:i^<7:> GD3 t OSt-^gtt^rKMfttr^'fk;^* 

YB2/0-GD3 ^^ytn.^^ CH0/DG44-GD3 =^^p« Uy!)^ SP2/0-GD3 Hi^ 

NS0-GD3 (302), A;6S NS0-GD3 ^fel* (GIT) £Offi{4^^*l--eft:g^i-o 

H 3 Mi-i. WMl^tc 5 m^O^ GD3 ^;<v^{^<Dt. h;^ 7/— ^ifflSStSS G-361 
ADCC Stt^^Lfcill-e$>5, JS^Wfc^fS^^gi^. ^tttc^M^<^^i^^i^^-r, O^s 
yB2/0-GD3 #7«y0t#:^ •d^ CH0/DG44-GD3 =^P« y^Tifl:, 0^5^ SP2/0-GD3 ^7«9ttl$:. B^S 
NS0-GD3 ^i?t#: (302). At^ mO-GDZ vin-W- (GIT) <7>?Stt^.^ix^*tL^-ro 

^4|3«, ft^tfc 3 S^<DKhIL-5RaC^R^*l^f|:C SDS-PAGE (4~15%^y v^^^ h 
y/i-^fe^) omMi*:i&-^-Ji?-^Sr^Uytil-e^S, 4A MiimMTZ^i'^. 4B UliSJgTc^ft 
T'^;H^^X^^v*«J^=ffofcllT-&5, U->- 1 t^m^^^&'^—yti—^ 2 YB2/0-hIL- 
5RCDR titf*, 3 CH0/d-hIL-5RCDR Jitf*:, 4 NS0-hIL-5RCDR Jit^. 5 t^^^^m^—:>J—<D 

^ 5 afi, mmi^tzs mm<Dm hil-sr « cdr ^m^W'^ hiL-5R a ^ (^^-g-^f i^^^L^jg^ 
^mt ^-^xm^ \^fzM^^^ \^tmxi>^, mmt kil-sr « i ©ig-g-^stt, 

; - 12- 



m^^fl^tl^-t, Oi^ YB2/0-hIL-5RCDR gtft:. mt^ CH0/d-hIL-5RCDR Ot^ NSO-hlL- 

5RCDR^i*C0f§tt^^tim^i-: 

m 6 Hfi, Lfr 3 mm<D^ hit-SRa CDR ^^^<D hIL-5R ^ T lilS** CTLL- 

2 (hSR) iC^-f^ ADCC g&iSr^LTtlEl-ei^.^, ilfflSaMffilt, «*ailC^5l«^^^ 

fl^tin^To 0;6S ¥B2/0-hIL-5RCDR iftflt, •^ai CH0/d-hIL-5RCDR tjii^. O^^ NSO-hlL-oRCDR 

m 7 mit. mmLtc a mm^tft hiL-sRacoR sflttt^<^;i7^^-rif^^^ ml-b M^^f^i* 

i^RXJ^hiL-5<D^4-miihB^o Bbi^tc) ^^M'fi^'K 101. 102 tmi^^t^-^m. sou 

302. 303 YB2/0-hIL-5RCDR tfii^^^U-. 40K 402. 403 CH0/d-hIL-5RCDR Hi^^^m. 

501, 502. sozMm-hii-sRcmm^R-^mcom^^'tfi^iti^ir, 

msmit^ YE2/Qi^^mLfc^mihlL-5Raa)^^min.m (said ioXXfUSOr-^MLf' 
IgM^hlL-SRaCDRMfet^*: (8B H) C> PA {t;!»^<?>ffl HPLC ^^KD^^H i&m) t^<D 
PA a-L-y = i^^—^^^ HPLC T^^^ UT^fc^itEI C&El) L 

m^Mit. cHo/d ipi&^s^s L-fcffiM^ hiL-5R a CDR ^w^m- h PA imm^mm € 
HPLC X'^^^\^xmzmm^^^\^tc%oyx'i^^. wm\c^^^mm. m^\^mmwT& 

i>>t¥mmm^^. o:(>mmm^<r>-n^^Mnm-^. iob muMmm^. ^mm^<D-u 

<D)ih;<7/ —^mim^ G-361 IZ-M-t^ ADCC ^^^^ LfcMX'^^, m^CtM^W^^i^. 

m 11 Mit. 0^mm^^. ^mm'^<^-m^i^mmvt:L pa itmm=^~i^n hplc t-^wut 

^12®!t. &mM<r)'^m^:^yVi^ (12A gi~12F il) ^^^MMLfc PA^b^^. m& 

GDziz.M-i-^'^'^m^^tfCi^mmt^mt^^xmMvtcmx-^^. mm'^tom t^m^m^. 

«lttfm#:«>g^^tL-eti^1-o GD3 =¥;<y^l^ (50%). Dr^m GD3 =¥;<y^f^ 

(45%). B/ilS^GDS (29%). A/i^iitGDS ^p«7^t:«: (24%). A;5iSt GD3 7 

(13%). xiS^GDS^^^^* (7%) 
^ 14 Eltt. h'i — A c7>a^:7^^^^-^ila^^v^fc. a-i,6-y'=i-;^^^$fc^v^»«oiil 
'S-^iS^T'iiS 6 mm^^ GD3 =3^;^ 5|fi^(^ t h 7 7 -^^SS* G-361 ADCC 

^ft: (50%). n:^^^!!; GD3 ^t^^K^ (45%). B^S^ GD3 (29%). Aii^iru GD3 

^/^^ai^ (24%). A^J^ GD3 =Sr;<^^i$ '(l3%). X)53^ GD3 (7%.) <^Si4 
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^tm-^J:^ 6 mm<D^ GD3 ym^<r>^ 7/-- g-361 xz.-m-^ mc ^ftSr 

^W- (50%). 0)55^ GD3 ^:^yVLW (45%). B^S^^ GD3 (29%). ATi^^ GD3 

=^pf ^i7Cf$: (24%). A« GD3 (13%). X^Sft GD3 ^y^J^^ (7%) c^S-j* 

m 15 m\t. 6 CCR4 ^^l^d^^MLfc PA ffl HPLC T^^tT 

% 17 lUJi. a-1.6-7 3-;^^|:j^:t/il%|ts^iDiil^:dS^/^5 6 mm(0^ CCR4 ^T^^m^ 
<D CCR4 {'*l-i-^^^Stt^&^*«*^g^ft:$*TgiJ^LfciaT'fe;5o i^^fi CCR4 icOi^^ 
Sti. mM^-m.'^m^^fl^h.-^'to mt^^ CCR4 (46%). Uf^^ CCR4 

^$51^ (39%). Jk.tm CCR4 ^:^y^W (27%). A;i^^ CCR4 7ta|J^ (18%). #^5^ 

ccR4^;<y^^^ (9%). ofimccu-^j^yVi^ (8%) ©S'li^-enm^-f « 

^im^Ji^^ CCR4 CCR4/EL-4 SilSfCM^rS ADCC LfcElTffeo, Wm 

\z.m^mmm^. m^^z.^^^a^^^H^fiTr-r. mh^^com ^^y^w (46%). otm 

CCR4^^y^*^ (39%). A;5S*itCCR4:3pp^ (27%,). A^S^ CCR4 =3f-^ (18%). 

•;4^fiT: CCR4 ^;^'7^W (9%). 0;6S^ CCR4 ^^Jft^l^ (8%) ^0^^$r^^^■?ft^^i-c ^ 
18A Hlf* K^— A. 18 Hlfi K:? — B cT^^^^ici^ ^7— $9fiS^Mv^fciS^^^t-c 
H 19 Eltt. F-:^-B ^^77s^^-fIJlS^^v^fc:. a-i,6-:7=«— 7^i£rj^fc^^''^^<^i'I 
-g-;^5^J'£6^t CCR4 7^f*<^ CCR4/EL-4 MiC^TTS ADCC gtt^#Lfc!IlX-fe5o ^tt 

jc«isi#gte. ^a}e:etM«^^^x^-ti-^-t. m-iim ecu =i^^^^fr (46%). n^is^ 

CCM^;^^m^ (39%). A:iSfetCCR4^^^^^ (27%). A;SS^ CCR4 7$tf* (18%). 

•^65^CCR4^^7^<* (9%). 0«CCR4^p« (8%) c^Ste^^tb^ix^-r, 

^ 20 iHfi. 5 K CHFT8-PCR2. 1 i5 J; tf? YBFT8-pCR2. 1 O^^*^ Lfcig-efe-S. 

M 21 Utt. :7'7 ^ ^ K CHAc-pBS '^a i I)^ YBAc-pBS <75^|g 5:^ LfcEl-e 5, 
M 22 HUl, ^ 5: K CHFT8d-pCR2. HsLU YBFT8d-pCR2. 1 UfcDT-fc 5o 

m 23 Ufi. -fy^^Y CHAcd-pBS *3 J; D« YBAcd-pBS O^^^S^ LfcHTfoS, 
^ 24 Hfi. RT-PCR ■^^^V^fe=§-^^^SS»^Ci5{t■5 FUT8 ftS¥S«ija®:^SJit^ 

^r^Lfcia-^feSo h FUT8 @E?'l*;^>5ryy-K. Vn^Mcm^^tz^'^(D^ 

1^^lfflflS^*{c*5{t5 FUT8 ^^il^col:^^-^', B^s CHO n;^^ YB2/0 

m 25 -^^^^ KmfFUT8-pCR2. I CD^^^^ LfcHiT&^S, 

^26 Hit. y^^? KpBSmfFUT8(D^^^;^^Ufcl2-C^5, 
^ 27 lift. 7"^ 5 F pAGEffifFUTS Olt^^^ LfcilT'& 5o 

B 28 Elfi. 5^-^613 RT-PCR FUT8 ig^^ii*J^^$S©^jt^^^lS^MIff^^ 

^^ufcHT-feSo mmz^-T^'^^-^^m^n-t^ puts ^E:^s^t§stiatr^f , 

m 29 [Hii. FUT8 iSe^ii^J^^^^J: ^^^Lfctn: GD3 t V^vZ—^mm 
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^ G-361 Kn-r^ ADcc m^^'tyr^i^tLmx'h^o mm\mmm^mm. 

m 30 Mit. mfFUT8-6. pAGE249 UAmzJ^-oXM^Lfc^m^bmmLtz PA it^^. 

^ti^nmn HPLc x^^vxmcmmm^^i.iiih<^X'h^. m mk mfPUTs-e m^^o 
xmse Ltciaim^ibm^Ltc PA itm^. 3ob mt^i page249 mixmzj^'oxm^i.itmp^t^ib 

^ 31 118^. Herceptin ^^bMU tfc PA fl:^^^. HPLC T^^ffL-Cmfc^M^^U 
% 32 llf^. T'^ ^ F CHfFUT8-pCR2. 1 t^HT-fe^o 

^ 33 Of-i. y^;^ ^: KpioxPPuro <7>^^^^bfciiir'&^, 

^ 34 5: K pK0FUT8gE2-l <7>«m^Sr* Lfc^X-foS, 

m 35 [Uf*. 7°^ ^ S: K pK0FUT8gE2-2 (^'^^^r^ UfcHT'fc 5, 

^ 36 m\t.. r y 5 K pscFUT8gE2-3 (Dm^'tyj^ Litmxh^^ 

m 37 [Ifi. 7*7 ^ F pK0FUT8gE2-3 cD«^^^ LfcgjT'fe 
^ 38 Sft. ^ F pK0FUT8gE2-4'(?>1tS^f^ bfc!l!T'fe5, 

|g 39 llf:i. y'y^^h' pK0FUT8gE2-5 (DM^^m \^fdmxh^, 
% 40 Slti, :^ 5; K pKOFUTSPuro LfcST?^ 5, 

1^ 41 a-l,6-:7 = ->-yP h^V^yai^'-if jgg^M CHO >^J!&tt-efcS 1st. A 

FUT8 2-46-1 ^^tF 1st. AFUT8 2-46 #1?:)^ / ^iHf Vfif4)r^m^^UfcillT-$>^o 

^ 42 Hfi. FUT8 *f3:^e^^^^J: ff^Ufe^ CCR4 ^^i*^ ADCC gffi^^Ufc 

CCR4 ^mm^ CHO 5-03 «ft5fe(DMMirt^:jectU^ 1st. AFUT8 2-46-1 m^^O^ 

^ 43 mt.. ^^^iym>m^-b^^M\Jtd^ ccR4 t vm.^i^vm^<J:> adcc ^Ste^MUTt 
^m^^LfciH-C^S, feftfeJc^flSfg^Stt. «|4{ci!t^ig5r^n-^*3x^-t-, 5-03 
t^. Bit CH0/CCR4-LCA CH0/CCR4-AAL A}± CH0/CCR4-PHA ^Ti^^MUTtJit^:*:^ 

M 44 mn.. i^ywmm'^^m^itm ecu t hm^;^ v^^o adcc isis^Mu^;: 

YB2/0 :^ (KM2760#58-35-16). Aft 5-03 tStc. CH0/CCR4-LCA mi^^Ml^fc^W''^^^^ 

m 45 US*, 'mm^^tctfi CCR4 fc 7^#::6^^>MUfe PA ibll^^^. ig^B HPLC T'^ 

45A ma 5-03 45B Hl^ CH0/CCR4-LCA Wt^^Mir^^i^. 45C Hii 

CH0/CCR4-AAL m^±m^^^i^. *5j;t?^ 45D dlti CH0/CCR4-PHA ^/j^^iS Lfe^^c^^W^ 

m 46 CHO SfflJfe*^ GMD (D^^^i^ ^—^^ (± 6 Xm) (O^ 1 OXS^^ LfcH-C 
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% 51 mn.. cm m^^^ gmd o?m-^^ ^-m^ {± e xa) <r>m e (dtm^tt^ Lfcm-e 

m 52 m\i. GMD ^^m^-^tfc CH0/CCR4-LCA LCA ^r^'^VfCJt-f^lft'ttS^r^LTtlll 
LCA ^i5'5^>^^;!]D*-f{'i#^L^Siflgai(^^#^$r 100%iL. 2^iIffl^^^^To 
fciU-efeSo 04" 249 fi. ^— PAGE249 Sr^AL:t CH0/CCR4-LCA ^<?> LCA U^f^^- 

iCM-r-S^^^^^-fo GMD GMD ^^-<^c?— PAGE249GMD ^^AUfc CH0/CCR4-LCA 
LCA Ui^f=":xt^M-r^WI4^^^^-t-o 

% 53 Hist. GMD =Sr^^$-frfc CH0/CCR4-LCA ^(7?^«ISSl^^^Sbfc^ CCR4 7^fls:<^ 

m 54 mi. CHO ?t-lIiJia*5t?0 GMD cDNA cr- > 22-8 CD 5' ^^{C^ n — >- 34-2 tfD 5' ^^^gtr 

Lfc:?'^ ^ ^ K CHO-GMD c^MX^^r^ LfcH-efo So 
^ 55 Sfi. GMD CH0/CCR4-LCA J; ISM bfc^ CCR4 V^Wt^ h 

DETAILED DESCRIPTION OF THE INVENTION 
CHO lass t ii, N-:?^ i; r: v- Klt-^^-^M^^^ Fc ^igc{C^1-2.K»5^^^7i- ^ Sm^^f-Cfe 

mM7ti^^<D N-T-fe:5^y^^r/^31^^>'^37=^-";^d5^'g•LTV>/^v^^^<^i!j'^/J^2 0%J[^± 
^-MiSM*^^ CHO^ilST'fctT.fi'V^A^''^^ CHO^lSfc^^^iaSo 

im^flfz^i^. ■r^t>'tb. ^#:»^^»AUfcin:ft:^3^-<^^-^. TSHEm-^^A-r 
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*fca VH t hm-t) i3i:x^tfimm-^^mMi, (ur. mmit imtx^xiv -^itnvi 

T. CL ht-bf^y^W.W'^nm-^. t h^^^^Sitii tTf:5:. -ri^j^. y^;/h. 

t:=i- K-f ^ cDNA %limL, b h^*^ CH :feJ;tJ^h CL K-rS®e^^*-f 5 

nfSv^*^'5:5t>c^T-tjJ;v^;a5, hlgs ^ v ::^(D%<D'timMx-hK> . Mt- higG ^y^icM-f-^ 
hIgGl. hIgG2. hIgG3. hIgG4 <>: v^oTti^T't? 7;^iOV>Tix%^VN5 ^ <b :aiT*t^o ^fc. t 
7^^0:<7:> CL ^ UXft. hlg M'1-tL{^V>:6^)'^S%<7>X-%=t<. k ^^fe-5V>{il 
^ T ^ t> ^ ^ u ^ o r <b T- 1 5 , 

t: CDR ^^^tt. t h]ik^<Dmm(DiK^CD mi&^Xj\l(D CDR OT S 7 ^iS^rJ^fc 

hit^SD VH itJ? VL <?:>M§)^^fi:Stii^U3ttit#:^#*1-5. 
t CDR #MM^{t. b hliA;J1>Oi!t!^c^)$a;j$£D VH *3j:U^ VL CO CDR IH^lj 5r{£ScO b hinC 
VH *5 J;!^ VL O CDR IS^lJlC^ltLfe V !S^^=i- Hl^^ cDNA b hji:*© CH 

ioJ;t>'b K^^^© CL Ki-^jtS^-^^i-^^^^flSS^^^-^i^^-iC^tL^'ttffA 
LTb Vm CDR Mtit1*^m^^^~^«^L. lg%^-^^^-^?§±«'-^A«::i 
b h^CDR^;ftt^i*:*^^$-y:. M^tf ^ r <i: d^T-ir 
b h§/ CDR ^mtn;^€> CH <!: UXit. hIg izmi'^l'^^^-d^tii^t'DX'h^^^t^s hIgG 7 
;^c7:>%(7:);iS^il-e^t). hIgG hlgCl, hIgG2s hIgGS. hIgG4 

7'^7^iOV^-ftvt>^V^^:i<!:^JT't^o "i/Cs b ^MCDRM$^;^^!:<7:> CL i LTfi. hlg{c 

Wcb ^^#:Si^7V^i^^-y^i^J^^fe^^^{±b h^M^ = 
b hmyr-^Jy-^-yvV-ii. b ^ B «;^t^feMLfcin:#:ae^^yr-i^jSe-^ 

j-i¥Ai-5:ii:i^=t Fab. -i^mm^o^^m)T-t:yT~iymm^^m^'^t^y^y'^ 
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i^mm-i. J5(^ite^FX^S^^&{c J: *3 , 2 Em^XZl2 :^(D^±fj: L mt^hfJ: 

K— 1 i^^frs^^yy K-^*f?j=. ^^-f5~ i-eig^!^ 

K^>^i^*-^;'^^t hii^ifi. t^>'i^, "Y^^ -f^^ ^-^^ yyh. 

N-rHrf^/^i//v='f-5> (£XT. Gal-GlcNAc iSfefEi-^) ^D^^M:^f LT 1 ^j;v^ Ui^m^* 
MlC Gal-GlcNAc (7:>#it7t*iSiiaiUw TyV^. ^ X -i" V;7<^ N-T-fe:^/l-i?^/l- = 

. '■ - 18- 



L<«4 0%i^±. ^irtiift L<ft5 0%^±l?fc5^M^fe{±. ;^V> ADCC 

^WW^^tmr-lrini-t. ^KKW-^X ADCC ?gtt^^^gTi-5:i»5. J^s^^Stc^O N-Tir 

® < r fi5 V ^ ADCC r :iST'# -5, 

T-*=^^t K^c^>'^^^^?mE:/.et'£0^^co:^5feC^^^t:^3e^^fe 23— ^^^vx^^^^f^ 

w^fe (^#tB}g-fe>-^-) -$imm-m (1939) i^^t^. M^itfc^ 

{c ixi^-e^^, ^fc. ^^^*fc*t^^ hpaed-pad Liq. 

Chromatogr., 6, 1577 (1983)3 :i i J;'pT fe^^-^-S ^ fc ^i^T*^ 

A;^^— (Chinese hamster ; Cri^jeruiu^ ^ri^r^y^) c0^pmmSi6*^^tr3i!:$fi7ttt^t:»-e 
fcHJiV^^'^''^ SISfla't'a-^^tLS. ^O^W-ti^f^mhVXVi.. Journal of Experimental 
Medicine, 108, 945 (1958) v Proc. Natl. Acad. Sci. USA, 60, 1275 (1968), Genetics, 
55. 513 (1968) . Chromosoma, 41. 129 (1973) , Methods in Cell Science, 18, 115 
(1996). Radiation Research. 148. 260 (1997), Proc. Natl. Acad. Sci. USA. 77, 4216 
(1980) , Proc. Natl. Acad. Sci. 60, 1275 (1968) , Cell, 6, 121 (1975) . Molecular 
Cell Genetics, Appendix I, II (p883-900)^O:6:i^{C|a^$tlTV^-5 CHO 0IStrfcJf5r 
fcd5X-#S<, '^tL. ATCC (The American Type Culture Collection) J'Sli^HTV^S CHO- 
Kl W (ATCC CCL-61), DUXBll W (ATCC CRL-9096), Pro-5 ^ (ATCC CRL-1781) if^M'^ 
CHO-S ^ (Lifetechnologies Cat#11619) , ^^\^^-i.^tlhm^m^ fJi^mmWit^^fc 

mmst fc' i> Mt^mm ELxhif^zti-x^^, 

x-mm^<^^='~^^m^Mxh^m^^u:t^ k ow-y =^'-:^(7:>'^mm-^i'^mmx'h 

^fSaF^<^^5?jJ' K GW-y=i — ^ii^ de novo <D^^^^h^^^t Salvage ^^^^ 
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imf^<^^y^^^:t^ K GdF-yzx-^o de novo (D^f^mmcM^i-^mmt Lxit. r- 

#:6^t;i{t. GDP-mannose 4. 6-dehydratase '{QW-ry J 4,6-7^1= K^^— ^ ; UT. GMD 
i:^l2't'-5>) , GDP-keto-6-deoxyraannose 3, 5-epimerase, 4, 6-reductase {QD?—^ V-f-^^ 
3.5-^f"7J^— ^, 4.6-.y ^ ; JiiT, Fx t^m^^) ti:b^i}^hif^ 

mimom^ ^ ^^"f- K GDP-7=-;^<^ Salvage -g-gfeMSS^-P^t-^P^i LTfS. 
fi^j j:i jt GDP-beta-L-f ucose pyrophosphorylase (GDP— <— :?-L-7=i — ;^-t°P*;^7;t-y 
^-^: UtT. GFPP ^:^iEi~5). Fucokinase (:7=rdp-:J — if:5S^}f 

*l§?a^c::feV^T. GMD h LTfi. 
Tie (a)^ f- \± (b) (D DNA 3 - $ S 6 ®\ 

(a) la^fj^^ 65 X'^^Mm.'^mnt^bfi^ dna 

(b) m^m^ 65 i?ig^ns«^ia?ij;6^6^j:5 DNA <h;=^ h y h/i^ftx-W 7' y ^ 

^XU *^0GMD?gt±^^i-^geS^=3— K-f-^DNA 

(c) mm^ 71 x'^^fi^T^y mmmi^ib fj:^m&n 

(d) m^m^Ti x^^fi^Ttymmiz.is\.^x. isx±(r>T^/m:^'^x^s mm. 

(e) ia?ii#^ 71 T*^$ti5T ^ y 8 o%&,±(Dmmm^^^i>T 5 /®is?!J^^?> 

^fc, GMD £or 5: /mmm^^~ dha t L-X«. iE?il#^ es x-^^H^mSlE^lSr 

DNA. se?»j#-^ 65 xm^iv^mMw^m^^T^ dna h y i-/j:^#-C'^^-< 

yV r-f'XU. ^i-oGMDStt^Sr^i-^r 5 /^iS?!!^^'— dna Jtc^i^feSf "bnSo 

;$:|g?^{Ci5V^Tv Fx 
TIE (a) ^fcfi(b) <7> DNA Ki-^MS®. 

(a) iE?i]#^ 48 T'^ $ ^m.mmm^ ^ 5 dna 

(b) IBW^ 48 -e^ $ H5:eSiE?'J*^ ^'.i; 6 DNA t h y ^ h ^^^^tX-^^'Y ^ y 
^Xt. ;i.-oFxftti^^i-5^S®^3-K-f-^DNA 

mfc«:. . 

(c) 72 T'* ^ n s T 5 7 mim^ t^f£zm&w 

id) iEM#-i- 72 xm^f\.^T ^ /mmm\^^\'X. l£k±<DT^/mi:)'^X^. M^v #A 
45 J;i>V^fci4#*D$h,y^:T ^ /mEJU^i^^i ^ . ;&-o Fx 

z^!:). i^oFx?5i^^*i-5iiag ■ - ^ 
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^tc^ Fx cDT^jmMn^^^- Fi;S'DNA t VXit. iE??iJ#-i- 48 ■:?i^$ix6ifi^iE7'J^ 
:*:|g|^(-*3V^r. GFPP iLTH:. , 

T!a (a) ^ (b) o DNA =1 — Ki" 5 s e 

(a) sa^ij*-^ 51 T^m^fi^mms.m^ bt^^ dna 

(b) ia?'J#-§- 51 7?i^tiS^»^i*^^^cC5 DNA i;^ h y vi/'^>' h4-^ff^W:^y ^ 

^ X b . >5-o GFPP Ste^^i- § m 3 - Kt- 5 DNA 

<c) gB?ij#-^73-^3^$tL5r5/igiSJ'J;4^e>'*j;5^e® 

(d) iB?iJ#-^ 73 /^Sa^'JiC^oV^X^ l&±OT^/m^X^. 

(e) se^J#^ 73 -e^^Hsr 5 /^iE^iifs o%]ii±(DtiH^4^^-r^T^ /M^J;^-^ 

^fc. GFPP or s:/^ia?ij^^-K-t^ DNA t LT{i. se^j#^ 51 -^^^h^^mm 
DNA, i5m-§-5i X'^$noitsiEM§r=ri-s DNA i;^ h y >v^=c:x h)t^:^^^{=X'/- 
-^' y y ^-f X u , ;5-o Fx m^^^i-^ T^/ m^n F-r h dna t-^j ^if 

, — a -L- 7 3 ~> y — if if ^ i^ 5 > 

Tia(a). (b). (c)^fc{t(d)(^ DNA 3— Ki-0^eS> 

(a) iE^J#-i- 1 T'^ ^ n 5 mSlHH^- bti:^ DNA 

(b) ia^J#^ 2 X-m $ i^5ltSiH^l^■^ ^ 5 DNA 

(c) se?fJ#-i- 1 -caSc^tL^MiB^uji^^'^es DNA ^ p F/^^fr-e^N-f ^y ^ 

X t-<> a -1, 6-^ =3 f y :7 T — ^®tt=lr^i-SS e - Kt-5 DNA 

<d) ia^rj#-i- 2 x-m. ^ ^^^^ dna i: ;^ k y > >- h /j;^f4^x•/^'1' y y 
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^ X ;6^0 a -1. 6- ^ =3 v'/VK 7 V 7 ^ ^ — ^Stt^* 5 S 6 @ ^ =« - Kl" S DNA 

(e) ifi^J#-^ 23 ^ tL T 5 / M^i/i^ e> Jte 5 S & ® 

(f ) mmm-^ 24 5 r ^ / ^lajijji^ e= -5 ^ e w 

(g) gS^iJ*-^ 23 -e^$n2>T? /l?IS?lJ{CjoV^T. ljiA±cOT^;/ 1^:45:^^, E^. 

(i) 23 5 y ^ffi^J<b 8 0 %J^Ui^*S!B3t4^^i-5T 5 J '^Mt^h 

(j) wmm^ 24 -e?s$n5T5 y^iE^ij^ s Q%u^i<^nm^-'k^^^r ^ ^munt^^ 

/ct: «5 . 6-7 :3 iy^^ h ^ :7 ^ 7— ^iffi^^i-^ S S K 

i£?ii#-^ 1 ^ fc fi: 2 -e^ ^ H ^ :^Sg5?iJ ^^"T S DNA, ia?i|#-^ l ^ fc 2 $ H 5 
S£^J^^t"'5 DNA i ;^ h y ^v^i :^ h ■^^0kWx^^^ 7" P X a -1. 6-7 =1 v-zv h 

^^J^^rn^-- ifSt^^^i-ST^ / ^iE?iJiSr=- DNA ^■';5S3btf 

1. 2. 48. 51 65 -Q^^fl^m^WM^^'i'^ DNA iV> DNA ^fc(i^<?:)-SU<;D 

if^T-^T'a-^,!: bx, 3t2zi- - /%<f yy ^^i^-^^a 7°7-^ - /^-f :/y ^-f-fef 
— > 3 ^-fefc 5 V ^ fiiMf ° h :^ y r-f v- 3 >'ft^ V ^5::<?:{-J;9^#e>i^ 

-SDNA^E^I^b. M.^m^^. =^^r^-^fo6V^flyy-^^^^5<^■DNA %@^fbtfw7^yv^ 
-^ffiV^T, 0. 7~1. OM<?)ig?h;-:^fy !J'A#:&T, 6 S^C-C'^N-fT'y >3 V 

~^mW-t^:> Z.t\z.i:^ I^^T'^ 5DNA ^fe}f S ' h jS^X't -So ^^-f T'y ^^-^---ya y\-X. 
Molecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor 
Laboratory Press (1989) (^T. ^ W=¥ ^ T — • a — - > 2 ){g i: Sgi") . Current 
Protocols in Molecular Biology, John Wiley k Sons, 1987-1997 (J^Tn :irU-vh-7°a 
h3— /U-X--Y>'-^U'^3-^ — •/^^;<^^v^— irlSg-i-). DNA Cloning i: Core Techniques, 
A Practical Approach, Second Edition, Oxford University (1995)I^^C|^^$i^T:v^5;^ 

48. 51 ^fefi 65 xm^Mm.mmnt'>^£< t-he o%sx±^nm^t:^i-^ dna. &t. 

:^mmK^^^x. mm^^zzs 24. ju iz^tzi-xizx-m^^^r^/ms^w^i^^^xi 
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o-1.6-7 = ^>Ah^:/:^7:ry— ^g^S. GMDfSte. Fx Stt^fcft GFPP ffi^4^^■-r5^S 

— ■ ^^-Yi^c-i?— . Nucleic Acids Research, 10, 6487 (1982), Proc. Natl. Acad. Sci. 
USA., 79, 6409(1982). Gene, 34, 315 (1985), Nucleic Acids Research, 13, 4431 (1985), 
Proc. Natl. Acad. Sci USA, 82, 488 (l985)^(Cl5|fe^D'^^i!#^6^}^^^A&^^V^-C, 

mx.it. iE?'j#-g-i. 2. 6 5. 4 8t.tzit5 iX'm^n^T?./mmnt:^-t^m&'M^ 
GMD?s^4, Fx?s^s*7t«GFPPS&ti=^fi-t-?)fc2«;){c{3:, ^fi^fimm^zi. 24, n, 72^ 

fcfl: 73 T^$i^^7'^/^iE^i<!:BLASTCJ. MoL Biol., 215. 403 (1990)]^FAS 
T A [Methods in Enzymology, 183, 63 (1990)] ^©^W ^ :7 K ^ffi V^Tfi"^ Lfc i t {C, 
/>/i: <h%ZO %Ui-t. iiEf 4 t < {i 8 5 %J^l-h, J; L < 9 0 %J^i±, $ {C^f ^ L 

< 9 5 %iii_h. L < {* 9 7 %£tJi, ft^>^?* U < {i 9 9 %j;^±<;>tBfa'te**-r 5, 

N-T -fe ^^yv 3 i^ 5: >- 6 :7 =j - ;^ CD 1- a ^t-a-^ ^ ^^{^1* m^-t ^mm^m 

i ^ t -r^mmm^t^^T^ti \^x^ ^^t^ztt^X'^^ ^mxhfiii. i ^-tM^mx 
(b) mm<7>is^^iDh'^'r>h^-:ifr-^yi^^nAir^^m; 

(d) Sl^C>at^^=-(^i|S^3^{taiR^Mi~a^^fe ; 

u:^^>im&x^^wm. :^h^-'Mmm<^^^^:^^^t^mm'pxmmi.±m 

Xim'^mti: (D^m^. WLmL^-<'>fii < i: t> 2 1^, L < ft 5 J: «9 L 

t-X%^, 
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LCA {Lens Culinaris ftjfeO Lentil Agglutinin) > -3: V K ^ cJ' 5=- PSA {Pisum 
5atiVtiari5j?i7> Pea Lectin), y ^"^^ t^;7 5^ >- VFA (Vicia faba Agglutinin) . t-f 

n^-Y^^^^^-I/^^^^AAL {Aleuria auirantia^^<DUztin) ^'^h\f^:Ltt^X^^, 

mt^xh^ cm mmr-^mr^mms.^m^ ^ . adcc mm-M^^^mi^m^^m-r^ • t 
\^^m^<om'Btt^2o%^m'^h^^»m.^mx'oh adcc mm^-^^-^w^i^mj^m^^mi-^ 

felt N-:/ y = m#fe'a-§i;»3t5c5l5So H-T't^/i^:^A^^^^ :ycr> 6 ^{c:7 i 

-^-IfflBS^^ffite^kL. MmSfflSS4^=gr®#-rS?t'i4^Jt5fc-rS [Monoclonal 
Antibodies; Principles and Applications, Wiley— Liss, Inc., Capter 2.1 (1995) ]<> ^ 

Oo *^BJc7?;^^^jfg[4, adcc ffii4;6s;^v^^*^si^Jii^^;^-r5fcfeO^±^-SSSi: LT*^ 

^ ^-X/nA;^ -5Pmm^ft3t5 0 CHO ^aSs ^ h ^ ^ n - ^ipiia^ 
YB2/3HL.P2.G1L 16Ag.20 ^la. 5 ^n— NSO fpffllS, ^ ?: oic — ^i^^S^ 

SP2/0-Agl4 iyyTW^^;^^?-WBa^S*BHK^IS, ^P^^M^-t^y^-Cf D K- 
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1 . :^^9JtO?t^W<^f^ 

Xit. Mci^ma-X. GMD. Fx. GFPP. Fucokinase ti:ifi^hif^fl^. N-^ U v- Ffe-i-^-^ 

r. X' V ^ 7 it^Si^ i fi. dna t. tz n rna S:-ttp« 
f^v^^^/^s^fe%'gl^^H5o ^<nmk]^xi-±. Tiy^^>^m. yd?i^Vixfe. tiraia^ 

RDO RNAi U V c l^-Y/l-^ ^^t^fc:^^. h ^ ^;^/K/>-^^VNfc:^S^*Sfe 

a^B-i-S-^^l^fPfciS^-f »IfiaX#. 12. 239 (1993). 

BIO/TECHNOLOGY, 17, 1097 (1999). Hum. Mol. Genet., 5, 1083 (1995). ^SSX^. 13, 
255 (1994). Proc. NatL Acad. Sci. USA, 96, 1886 (1999) ^Jdfe^t ^ivfe ^ Ai£ 

WiM--r^mm-^^— k^-^ cdna fesv^fiyy ^ dna $riasii~5o 

f^M L f- 5 !/ ^ « y / DNA <7?i^SSB?!J <Jr^^i- ^ , 

^SLfc DNA ^lE^y^c^-^^. ^ i/^j-f" K GDP-:7 n—:;>.(D^mz.m^^'hm-m 
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^M.'^mwm5fW^<r> N-T-tr^/uiZ/vnf-^ >'<;?6|5:C7=t-:5^<^ 

W^t&X\ ^f|-LfcTV^-fey;^ite^. ^^f±y d?i^Vi^=^^¥-e*5i3let:::/o^- 
•^^-^Site^ilx^^^^ N-T-fe5^/U:^;i^=i-tJ- 5 >-© 6 fete 7 =3 — (D 1 'fe;^^ a B-^ir^W^ 

fjiifmtLxit. m^it. mm^mm^mn^m^^^xmm^m^knmi-^i^mi^^ifhfi^. 

x.}i\ =g52&<Di^ (5) iz.mmo:^mr^$>i^i^^z. m^mi^^^<Dmmmm^mmti.x 
nm^^y ^ K GB?-y=i~^tr>^mm^ir^m^i^±it N-^*'y =3 m^^s-^ 
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DNA g>iBM:fe^fe 

MM b^^^ RNA Xi-i mRNA cDNA ^4^7 V — ^f^tii-^. 

It cDNA v-fyvv ~^mm. t u-c pcr fetcx ibssf^;^^ ^ k Gbp-:^ n-^ (^^-a-^ 

^mm^=r- DNA :i ir^^'X't 

fc hXfi^^t: hifi#I<Oiffi^X}*^llSi7> mRNA fiilT|RiO'bcD(0^J;^!^ Clontech #:)^MV^-Ct> 

]) y/V^um^'^-y^-^^ [Methods in Enzymology, 154. 3 (1987)]. m^^:^'yT>m 
^T^i^y • :7 3;y— /l^- ^oadv/VA (AG PC) ^ [Analytical Biochemistry, 162, 
156 (1987); mmm.^. 9, 1937 (I99I)] ti:}£t^h!>-f(^fl^, 
■^fz. ±mA t^hp o 1 y (A) 'RNA t UT mRNA S:flMi-5:^&<b VXit. :t]} ^ (d 

$ ^ , Fast Track mRNA Isolation Kit ( Invitrogen ?± ) , Quick Prep mRNA 
Purification Kit (Pharmacia ?±) f£^<D^y N^fflV^Sr <!: 5^ J: ?) mmA ^mMt S ^ t f)^ 
X^Z. ^ _ • • 

iifMb;tt hyn-i4^t hWn^^Dmrnxi^mm mRNA ^a^t^ cdna ^^y^y-^M-ra. 

rj — /UX • >- * ^ 9 ±niy—^ A Laboratory Manual. .2nd Ed. (1989) ^jC 

iE^$^xfc;^^fe> 3>^V^f*rfiM<^=^2' ^^ Wx.}^ Superscript Plasmid System for cDNA 
Synthesis and Plasmid Cloning (Life Technologies ^±) . ZAP-cDNA Synthesis Kit 
(STRATAGENE&) if^JfcJf e^il^. 

cDNA v-(1fy V -^f^lSi--5fc!6<7:>^ n-:^iy^^^^~k UXft. ±mm K12 ^1=-CS 

;S:{*6<)JCft. ZAP Express [STRATAGENE Strategies, 5, 58 (1992)3. pBluescript 
II SK(+) [Nucleic Acids Research, 17-, 9494 (1989) 3 ^ Lambda ZAP II (STRATAGENE l±). 
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XgtlO. X stU [DNA cloning, A Practical Approach, 1, 49 (1985) 3 > 3. TriplEx 
(Clontech tt)> XExCell (Pharmacia |±). pT7T318U (Pharmacia t±)> pcD2 CMoI. Cell. 
BioL, 3, 280 (1983)] ioXXfpUClS CGen«, 33' (1985)] m^Mf^^ht^X^^. 

0 ffl I ^ ^ H S o * ^ f C ft . Escherichia coli XLl-Blue MRF' C STRATAGENE It s 
Strategies, 5. 81 (1992)]. Escherichia coli C600 [Genetics, 39, 440 (1954) ] ^ 
Escherichia coli Y1088 [Science, 222, 778 (1983)]. Escherichia coli Y1090 [Science, 
222. 778 (1983) ] . Escherichia coli M1522 C J. MoL Biol. , 166. 1 (1983) ] . 
Escherichia coli K802 [J. Mol. Biol., 16, 118 (1966)] *5J;U= Escherichia coli JM105 
[Gene. 38> 275 (1985)] ^ti^m^^^tl^o 
Z<D cDNA T^T'yy-^^, ^<D-^^U^om^iZm^^X%^y':^K ^^^^ cDNA <Dt^-^ 

ym [Gene, 138. 171 <1994); Gene, 200. 149 (1997); W^W^Mm, 41, 603 

(1996): mm^^, Ih 2491 (1993); cDNA ct— ^>'^^(^±& ) (1996) ; 

]} -(Di'fmW:(^±^±.) (1994)] ^^V>-C^MUfc cDNA ^-T ^9 U -S^l;lT©«?t^f^-^V^r 

n^-t-oei^f^Ts: 7g^§s?iji-s<sv>-c, my^/mtn^i:^- Y^^^^ht^'fm^MU 

^IE?iJ(D 5'^giSJ:t^' 3'4g<^mm?'Jfc#mS«3?if^i?^^W^^y:^y'l'-^-^ML., 
f^MLfc cDNA y-^^y y — SrilMi PCR [PCR Protocols, Academic Press 

(1990)] %^V^-CDNAC:>iitS$rff5'^:{-J:'5. ^JISf^)^^ 1^;^^ F GDP-7=i-;^CD'a'fiiS 

®:#Lfcai^^®f;t^s«fflJ}&F^3^:5?i^ ^^^^ F GDP-^^-^^co-^^l'gi-^i-SP^^fcii 

a^-^-r5^^tSp{-r^^i"2.^m^='-Ki-5 DNA T-^^Cifi. S^MV^ ^.ttS^^lB 
^y^W:fr-fe> 15>jXt^ Sanger e,cr>i^7^;*-^ix^fe [Proc. Natl. Acad. Sci. USA. 74, 5463 
(1977)] $?5V^{4AB I PR r SM3 7 7DNA (PE Biosysteras IfcM) 

mRNA ±- 1> ^fife U/c cDNA ^ V cDNA 7 7^ 7 ^ = n r^^/N^ ^ y if - 2/ 3 >- 

<? : IBISF^^^ ^ K GDP- 7^ n-;^(D-^J5fe{Cg|^-r^®^^*fcJ4 N-:/ ^ =^->' Ki^^^ 

Vi^^--t^m%<r> DNA ^$#-r^ ^: d^X't^ 5o 
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r-tef=-^v^/i^^f-5V©6 fit:: :73-;^oifi;6Sa m^i-ZWm.i'^m^ 5. Sl^ DNA 

'BiJ^^!^ Sanger h (D ^ 'y^^ [Proc. Natl. Acad. Sci. USA. 74- 5463 

<1977)] S?^V^{-iAB I PR I SM3 7 7DNA ix— ^^J^Vf— (PE Biosystems |±|^) ^<75 

gtj^Ufc cDNA «^:^iH?iJ^t> tJC. BLAST^O^§l^ttfe^7°a^yA&ffiV^-C. G 
enBank. EMBLfciOTDBJ'S: }E(Om^^n'f—9^-^ ^^t^i"^ C i i <9 . 

1 '(fi:;^^ a - K LTV ^5it^-?-^^^i-^ - i: % t 

/V-^-|±<;? DNA %im^ model 392 DNA ^im.X\'C^^^^'^^ i i . i^' 
cDNA ^Wi^-^^ Z.h%X^ 5o 

^ K Qw--7^-^<D^M-m^-t^w-^^it\-t N-^y Ki^-a-^-a-M 

>^y^DNAC>igM;^fe ' 

^yjx DNA «rpMi--5^S<!:i-T{4. • iJ' a-^^^^^ 2JiS^;& ^> h • 

^fc. A DNA JA-fJ y — y --n^-^v-J^^xA (Genome Systems tfc) Universal 
GenomeWalker™Kits (CLONTECH tt) '^i ^IrffiVN^ ^ {C j; . Mrt^S^^ :7 l-i"^ K GDP-7 
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DNA (bm.mm^\h lt. mx-tmnm^ e? ^fcji to \zLnwL(Dm.mmifih\-fhfi^^. N-i?- 

DNA <7:);^gS£?iiO 9 «^5cL.fc 5 ~ 1 5 OMm. ^ U< 5 - 6 O^S-. i ^) ^f* b < 
w;*-^Kitg«i*]^iie?ij{cffl^-t-^:^y K (T^f^-ir^:^5^y ^Jt^i^ 

;3-y =r>!::? u-pj-?^ Ki: LT«. :^-y RNA *=J;tfs^:^-y ^' ^:^5=-K<7;)^^^ (Ui-T. 

y 3'-P S' Jf;:^:7^T h'^^i^^^tivtz:t ]) zi^^rx^:^ 

{C^^^ttfc^ry =f ^ ^ F^W#:. ^i'J^i^ ^-^^ Ftl't^^^^-^^V^iSC-S^a 

ziywr>7->-/V"egm$ttfc;*-y Ffl3?:#:. :^y =r3^:? u:^^ F^J^D-^^'^/u^i^ 

C-51^T>^-/H?7v-/^T-g^$i^fcmW^*:*y =fp?^ F. :5f-y =f^^ w;i-^F* 

(7?i/ i>ix:x2)sc-5r7'nfc°:=:/uv h^^v-eg^^tvfc^^y v;r^F^^^s ^y 

:^ l^;?-^ F'^^'Ov' N v'>':iS phenoxazine-modified cytosine X-g^Stlfc^y 

F^®^*, *y =f5C^ U:^^F4'<^y j}?-^;iS2'-0-:/aK'^i^y*~-^T-em$Jxfc:^y 

=f i^u;^^ F^^^. fe5VN«;f y=f^^u:i-f=-F=f«!??y;i?-:^*^2'-;< 

y ^-^-egm^ixTh^y =?3^i^ Ffl^^^iifcif CSffiSx^, i6, i463 

(1997) ' 
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^fe^±<^@&^lSfe-?■<^5fc^fi^ Manipulating the Mouse Embryo A Laboratory Manual, 
Second Edition, Cold Spring Harbor Laboratory Press (1994) (UT. r-v=.fc°rLl^'i*T- 
^ix^-if.-^r^^.^i^'yy^-T-y^'^ hy---7^zLT/H tl&t"). Gene Targeting, A 
Practical Approach, IRL Press at'Oxford University Press (1993). =■ =lT 

vy-x8 v^-^>?-yyr^ v:^, Estm^M^^itmM-^^^of^m,^±^t (1995) 
m^p^w^ ^ ^-^T r GDP-^ :3-;^<^'g-^tcgi-^f 5^5^*fc{4 N-i/ y = Kj^^ii-a- 

m^'t^^M<0^ / ^ DNA ^Pisi-^. 

M^0S5c5l^sS<O N-Tir5^;ur/i'=Jf-5 :/(7)6^2:{i:7=j-;?.(D l^^Sa-g-g^f^^i^j^^tc 

g|4.-r^^5^<^<5^y A DNA ^3l^-r5:^&i^ LTft. ±131^ (1) <?> (a) IZM^JD^ J 
A DNA if 5f *i s , 

l.^(D:)5^X'^hfi^^mmmy^ ^ ^ys-^f- F GDP-:7:3-^<^-^^5e:p#-t5^^©^^/ 

DNA 0:^S^?iJi: LT. «BJx{4"SS^J#-^ 67 ^fefi 70 tCfej^'0:^SiB?!j:iifcif 5>iv2>o N-^ 
y =1 FiS-^IS-o-M^iSTc^Cco N-T-fe•5^^^^/^^i^ 5 6 3— j^<o i {i^s a Sit 
-8'i-5*Ss»W{Cg|#-r6#3^c75yy-£^ DNA 0:^SiE?iJi LT. ^jxf4gE^J#-^ 3 t::l2^(^ 

:^6*J-atei^^1iilimi^:t-rcfci6cOi5'-<^s^ ^-f4. Gene Targeting, A 

Practical Approach, IRL Press at 'Oxford University Press (1993). ^<'< ir'^=^='.T}V 
^yy-X8 'y--i^9~¥y^-<^-y^, E SimiS^^v>^c:IS^-^^':^<7:)M(^±l±) (1995) 

- 31- 



ffi|S]MmX-fr^»ft{^M^^:^-&i LT. mtii. Gene Targeting. A Practical 
Approach, IRL Press at Oxford University Press (1993). :t-<!' ^ ^TjVi^V ~X 8 

PCRfe [PCR Protocols. Academic Press (1990)] ^Ji^^jif ^tlSo 

a^-g^i-3^^»{-§a#1-5^^©ite^Sr^fi*3i: RDO (RNA-DNA oligonucleotide) 

m-^i'^Wm'D cDNA fe^V-vii^/ ADNA &liMi-5o 

Ufc cDNA fe S V ^^±y 7 A DNA c7>:^Sga?li^??i^5o 

^*Lfc DNA (omm^m-^t. mm^H^^ ^ k gdp-:? r3-;^®-a-fifeics8#i-s^^ 

-^ggLfc RDO ^S^mt'^AL, :^S*]i Ufc^5^. ^3^Jpt>lBafert«5J ^ K GDP- 

-t^ K GDP-y =-;^to^figc^-^i-o^i^^/-{i: N-^y ^'y Y^^^'^^'m<mt-m^<r) 

H^i-^^^iT) cDNA ^lSmt^i5'^)^\^X\-i.. #iJx«. ±I51<?5 (1) (a) ir|g«^<?? 

Tdna /ii^^sfesf ibixs, 

M#-ro^^<^y/^ DNA ^ISM1-5:fe^iU-Ctt. Mx.f4\ ±iei<^ (1) (a) icB 
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m<^'^/ A DNA (DmMlJ^ti:i:7i'':^ii-fhh^o 
DNA (D^mmmt. m^^MRm^t^fX-mW?"^. pBluescript SK(-) (Stratagene ?± 

— (Sanger) ?>CDv?x:r^ v'^ [Proc. Natl. Acad. Sci. USA, 74, 5463 (1977)] ^(^j^ 
fSSrffV\ itSia?'Jiill:9''tffi^S> #iJx.f^. a. L F. DNA v^— ^ai^-t?-— (Pharmacia ft 

M) ^^fflv^x^^^ffi-sc: t-C'-^DNA c^msia?']**^-^^ w'i:^ST-t 5o 

^■t^^'^h\^X\i.. ^u-dE^^-y — •i?n-3iv-r^2)ig. i7U>' h-:7°n ^3-;^X•-r>• 
^fc, Sfjl51<^ (1) <0 (a) {Cie««^v ^AL^IfflJfSl^M^:??^ V;^-5^K GDP-:7=i-^iD-g' 

RDO CD^Vx^; hf*. Science, 273, 1386 (1996) ; Nature Medicine, 4, 285 

(1998) ; Hepatology, ^, 1462 (1997) ; Gene Therapy, 5, 1960 (1999) ; Gene Therapy, 5, 
1960 (1999): J. Mol. Med., 75, 829 (1997); Proc. Natl. Acad. Sci. USA. 96. 8774 

(1999) ; Proc. Natl. Acad. Sci. USA, 96, 8768 (1999); Nuc. Acids. Res.. 27, 1323 
(1999); Invest. Dematol. , 111, 1172 (1998); Nature Biotech., 16, 1343 (1998); 
Nature Biotech., 18, 43 (2000): Nature Biotech. , 18, 555 (2000)^$<^|E®{C|«&oT^ 

( d )^ RNAi ^fefc J; 5*^!^(^?i^^BS<^'f^ 

a^-^i-^Hiif^lftJCgS^i-^^^cT^ige^^^^^fi^Ji: RNAi (RNA interference) 

M^^il^c^dSiO N-T-fe^/l^i^/W'^^-y- 5 6 fete:? to 1 -KtS^ a i^-a"i--5^«lltiC 

IIM L- fc cDNA <??SSS£?fl ^^^-f* ^ . 
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-gtfilS ^ <r> RNAi it^^cO ^l^^Vy^V ^^tf-^^c 

^ RNAi mR^^mf&^X-^m.^^^fM^. li»Ufc DNA (^W>t-. ^fctt^^g^SSJ'i 

^g^»^LT«. Sji^w. »iais^. «6iji:i-5mf^»:?' V 

-^^-^Mli^MTCTfei^i?? N-T-irf^/u^/^=xf-5. V£06'gz:{:iy:i-:^^ lfidSaM-^-t6^0 

1© (1) (5D (a) izmm<^umi>^hifibti^. 

m^mi^^m^-i'Z:^mt LT{1:. ^Hx-tS. ^3Z&<^ 5 ^fzii^^^<D 6 fC|5*ScO;^jfe;5Sfe{f ^ 

m-^r^mm<D cDNA &M1-5:8r&<!:L-Cfi. trial© (l) © (a) JclSii^ 

flfz DNA ©M^'^^ct if )6^$>5f ^^ix^'o 

RNAi me^tt. ^m^tcii DNA -a-jifea^^v ^5 ^ i {;i J; mmt^ • t ^^^x-t 

RNAi Sa^^a^-;^ h^i!' Nft. [Nature. 391. 806 (1998); Proc. Natl. Acad. Sci. 
USA, 95, 15502 (1998); Nature, 395, 854 (1998): Proc. Natl. Acad. Sci. USA. 96, 
5049 (1999); Cell, 95, 1017 (1998); Proc. Natl. Acad. Sci. USA, 96, 1451 (1999); 
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Proc. Natl. Acad. Sci. USA, 95, 13959 (1998); Nature Cell Biol. . 2, 70 (2000) 
■:^WM<O^^UU\-t. Nature Genet ^ 25, 35 (2000)^tCfBi4O h 7 ^;^d^^^^^^)i>;s^T■ 
iiii^ifflja, s^iBflS, ffii^M^. rnih-t^ws^tmy^^^ 

L-r^^^m#:^^^i-s::^5*^ b-C{*> m^\-^. ifriBi 
O (1) <7) (a) \Z'^m<r>^W&i\fhM. 

— y^(D^J^[Z.m-^'t^m^t\^Xii. -M.'P^^\^i-t. GMD. Fx. GFPP. Fucokinase xfeizVj^&lf 



135#S<^^^^^^5>'^v 157 #ic^5^av^>', 161 #S c7> y i/^-) :6S^5llSm-mM^^^tg 
^feoXV^6:Ii:;i)^BJfe;5^c$ttT^^6 (Structure, 8. 2. 2000), -f^^^^*,, >z:fr^it© 

GMD C>:S^* NADP -^MT-fcS GDP-rv/-;^ <b<751fe'^fli{'ISLr5±. V^-f i^<^^S#:{- 

ii^jit). ^j^fi. cmmm&^<^<M)-imjm-^&s) x-it. i5smn<Dhu^^>. 157 # 

M^5l5c^SS^O N-T-fe-^/W^/l^^if^: ><7>6{£{c:7=i-;^cO l^^;4^a^-^r5^0ffi^^- 
mmvfcb^^-ri^h^^:ifT^zfi!^iS:'mi'<D^-B: dna ^^iicur. ^^^MMcr, 

^ DNA m>i. *fc5i^J:^DNA ^^^4^^^^:^ ^^O^-a^-i? -c^TijejC^Ai-^ ^ t 

ms^f^m^ ^ F Gu?-y ^~7^'<D^mz.'mn--t^^n(omt-^f'\'t n-^ y 
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^-^M^3t7c5!^^ffi<^ N-T-&^;^^/;^=t•t^^ ><D6mz^=^-^<^ im^^ a^-^-T^^^.^ 

mm^-r^mm<Dmm^mmti.xmnmmi^^m^i'^:^&tvxit. m±it. mmi 

•D (1) (D (a) }C|S^(^:*^fe/5S$>i.-f^ix5^ 

^i6^i<?5 (5) \z.mm<o^m^hifhfi^. m^mt^^ommmm^mmti^xm 

(3) ^^5coV^TO^^l£^^S:^A■t-5^^ 

IS8S«5^^i^^5^F GDP-7 =c-7;£^-^^{cB§4-1~5##^7tf* 

rn^rn^^ ^^^h' G]>?-y^-^<7>^i^izm-^-t^mmki^xi-±. gmd. fx, gfpp, 

a -1. 6- ^ = '>/u h 7 ^ ^ 9 a -L- :7 n ^— if i:' * S 6f tl S o 
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^^^{at^ oif^/V— May'^^T. =1 hB y:^T^i^V. -^^>^t°U^. T^yi^^-fe^ 

m^\t. mmmm<^Wm MHIIg' B:!is:ai^ig^^^^(l996). Nature 

Genet., 24. 3H (2000)^{Ci2^<7?;^^fe^fctf ^ C iid^T't 

-a-^-^M^it^cJl^^St^ N-T^^5^/v^/y^=Ii^^ :/iD6&tC7:3-;^^D lte75Sa^^-r5» 

L-ctt. 0'Jx}±\ siflEK^ (i) © (a) Jcis 
^o;&^A5S><f ?>n5<. m^^^6^^^mmmm^m%n-t^:^mt ^j^wr. mit^^ 

(4) m^<D'AB^<Dm^xitmm^nMirz^i^ 

a^'^i-^^i^mm^^^^^<OM^^=?-^Bmk Ty^±>^ RNA/DNA 
4^^4=^y:^t^>^y^h]}— , 50, J22 (1992) c # , 46. 681 (1991) . 
Biotechnology, 9, 358 (1992) . Trends in Biotechnology. 10, 87 (1992) . Trends in 
Biotechnology, 10, 152 (1992), gBBSX^. 16, 1463 (1997)], h V • -^-V y ^ 
^ [Trends in Biotechnology, 10, 132 (1992)] ^*fflV\ ti'Zi&B^<^^^'^tc 

Fx, GFPPs Fucokinase if;i;&if N-^ ]) = 5^ Ki^-^IS-^M^J^TCTf^S^^^ M-r-& 

N-^y =i->'KsS-^;TO®7C*^0 P*-rir5^/l^^/V=ii^5 ^<75 6fei:7=t— 1 jiiJayi^ 

Somatic Cell Mol. Genet., 12, 51 (1986)=^{::?Eic(75 ^i? 5^>'=S^^V^■fc:^^fe;iSfe}f fjtt^, 
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~ t;i5'Ct^^^ ^<?>A#^3*3''<c:'^ii L-Tfl, uy:X-T:^]y^f->- LCA (X<?^5 Culinaris 6^ 
CT) Lentil Agglutinin), aiV' K^5'^7< V-iff'l/' PSA {Pisvm sativum S^tO Pea Lectin) s 
y7-rp«^^f^> VFA (Vicia faba Agglutinin). \:'< uf-^V > ^ ^\^^ f-^ ML 

UleurJs auran tia ^ jfecD Lec t in) ^ ^ ^ tf 5- * i: "C ^ 5 , 

1 ^g/ml~lmg/ml>J8gfc^±ii^DU^f=-^^t:^l>ie«!lT'l 6-231^ s $f 

Jll^*^fe■e#^i^^*a: b-Cf^. ^Jx.{5. miEO^^JS^tJ 14(2) X-m^Lit CH0/CCR4-LCA 
Nega-13 (PERM BP-7756) ^^h^f^fl^. 

-ttf^^M^^-r 2> h ii^x^ . 

C-F!l^{^. Nature, 326, 6110. 295 XlSST), Cell, 51. 3. 503 <1987)^3 i >9 
0^ltlP<^MSa(blastcyst)'^(Z)ffiA^^ ^^^^Ctt^-^^^ ^^^'^^^'-■t ^? v Ktt 

t.tz. iSUir-r^^fc: hife^s m^it^-y. h^yi^. ir^. ^^V, y^yh. 
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f^ML^:^^!-:^^. ^^^<^:fe^?feCai«Si^^. 20 (1994); M^^, 21 (1995); Trends in 
Biotechnology, 15, 45 (1997)] fC 5^1 CT^—^->VSU?1^-r h - ^/tr^tf^^-C:^^ 

^ ^ "7 — ' y< ^ yt- a — , Antibodies, A Laboratory manual. Cold Spring Harbor 
Laboratory, 1988 (^T^ T>'f^3}?7=^-f t>i&"^)^ Monoclonal Antibodies: principles 
and practice, Third Edition, Acad Press, 1993 (^T. J u—j-]\^Ty"t^'f ^ 
t 'Ji "f" ) . Antibody Engineering, A Practical Approach, IRL Press at Oxford 
University Press. 1996 (^T^ T>5^rf?x.< Vi^^c^T iJ tBSt-) ^{'ie«$iX7t 

cDNA ^HUML. mt^^^^^^-^ir^WJ^^^tSfm^^^m^O DNA Wt 

m DNA m)!. t.tclt±m cDNA ^^M^^mm^^ ^ -COy^i -COTMizWA-T^Z. 

t:5t<Dxh-rii^\^^~rti^m\,'^zti^xtz, 

- 40- 



^S^i^^^Jia ^: L-C«V^5:^^iC(i. ^^-<^ ^~ <!: U-C. YEP13 
CATeC3711S), YEp24 (ATCC370ol). YCpSO (ATCC37419) #^$>4f 5 ^ i 

— ^ PGK7"C7^— GAP7°P^— ^— . ADH^n^-^— , gal iT^a^— i?— , 
gal 10 T'a^— , t— hi;/3 ^— , MFal ^n^-^— , CUP 

1 ^ n ^ ~ ^ {f ^ - i -e 1 5 , 

h y =i^.i<n ^iS, v-^ !7^;*- 5; -fe^m^iCSf S^^J^, Saccharomyces 
cerevisiae\ Schizosaccharomyces pombe ^ Kluyveromyces lactis . Trichosporon 
pullulans^ SchvanniomycesalluviWs^'^lh^'f^Z.hlfiX^'ba 

: Z.tt^X'^. mK.U. ^l^i^ hn^U—v-a^-fe [Methods. Enzymol. , 194, 182 (1990)], 
P^y^n^yT^hm [Proc. NatL Acad. Sci. USA, 84- 1929 (1978)], f^^yf^r^Ajfe 
[J. Bacteriology, 153. 163 (1983)]. Proc. Natl. Acad. Sci. USA. 75. 1929 (1978) 

I&WiSS^^^i LTffli/^S^^'fdfi, ^m^^^-t^X. mXa. pcDNAl. pcDM5 
(^:h = '>ii^ rjTIg). PAGE107 E^M^ 3-22979 ; Cytotechnology, 3, 133 (1990)], 
PAS3-3 l^m^ 2-227075]. pCDM8 [Nature, 329, 840 (1987)], pcDNAl/Amp (Invitrogen 
It), pREP4 (Invitrogen l±) V pAGE103 Cj. Biochemistry, 101, 1307 (1987)], pAGE210 ^ 

•fn^t-^-t LTtt, WimUU^xn'^X'^^'\^<DXhf\.\-t\^^fhi>m\^^^6:ihii^X%. 

^Jxtt", h;<;ifat>^;u::^ (CMV) <D IE (immediate early) '&^^<D:fv=t—'^—^ 

It^M^UTtt, t hiOMT-fe'^ Namalwa ^PiiS, f-/^<Z>;Si8aT^5 5 COS ifiM," 5=--^-r 
0»-C°fc5 CHOHStl, HBT5637 (#1^33 63-299), 'jy V^^^—^U 
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^•^^Ztff^X-^. ^J^f^^ h n^KW— v-g >'fe [Cytotechnology, 3, 133 (1990)], 

U >ft;*^^i>'j7A^fe C^M^p 2-227075I, D t^y a [Proc. MatL Acad. Sci. 

USA, 84. 7413 (1987)], --T ^ 3 t'^x 9^ ^ - ^ rj7 . 3; y 

2606856. ^fpm^ 2517813]. D E AE-7^=^J^ h ^ £/NV:t^r:^T/L-v'y-X4— itS 

. ;^j3i?^, Baculovirus Expression Vectors, A Laboratory Manual. W. H- 
Freeman and Company, New York (1992), Bio/Technology, 6, 47 (1988)#J;i|Sfe^$tlfc:)^ 

~ i: ^i-e$ 5, 

i^;^&{il*5V^Tffi^^^>i^c.S^^^A-<;^^'— <h LTfi, -SaJxfJ, pVL1392, pVL1393, 
pBlueBacIIl it iii^ Invitorogen it) #^&}f 5 C 1 1)^^^ -Bo 

y<^=LU^^jl^;^t\^Xit. mi.it. ^^mmmAi::mmir^^4/^:^Xh^ Autographa 
californica nuclear polyhedrosis virus ^^Sr^V ;i i 2ji-C# 

^^"mMt LTft, Spodopterafrugiperda <7?|P^^|&-efc^ Sf9, Sf21 uy Y ■ -fn 
Y 3— /UX - ^ y - ' ^<.4 V?—, Baculovirus Expression Vectors, A 

Laboratory Manual, W. H. Freeman and Company, New York (1992)], Trichoplusiaai C|p 
m^^X'h^ High 5 (Invitrogen &) M^m^^^^ t i^X^ ^, 

mm ^^4^1-^ ^mu-f- ofc*<^,' m^m^ ^<D±.mm^ ^it' -^^^^a^ i^'^—t ±.w.^< 
^=^uf7^ji^y^<D^mx-^mb\^x'tt. m7L\ts ]}>'^i3A'^y^j^m 2-227075), 

y Tjfy' 3.^1^3 [Proc. NatL Acad. Sci. USA, 84, 7413 (1987)] m^hif^Zhis^ 

yn^—^—t bT«, mmmm.^X'^m.x'^i!h^x:s>tii-£\^-rfi<oh<o^mK^xhx 

<v W^i^x y :7 7!7— ^iF-t-^i^^/U^ (CaMV) (D 353 P^n^— ^— , T 1 

m^;t-<^2?'-©#A:^'^t UXft, mmjc DNA ^^A-t-5;fy^-^&itm^-rti.4iffi 

1^^5:1 ii^t^^, WxJiii^roibaeteriuwSrMV^^j^ Cii#|?MBg 59-140885, ?#^Bg 60-70080, 
W094/00977], h a > 3 C#BiBS 60-251887], ^ ^ jv-^ (ig^^ 

^) C0^4#ff^ 2606856, 2517813] ^^SjffSr-hdST-^^. 

3te^«^l6m::^&i:U-C{i, M^^J^i^fc, ^1^=3^^^- • ^ ^-=^^;^m2Jlgicie5g^ 
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^mz^m-f^^m-x. ^^i^<Dmmzm^^hMm^<D±mz.^^x'^o :itt^x^ ^, 
^m^'^^mzn^^mmx'S>ti}rm^^m. ^mm<^^'-rti=tm^-xtx^\ 

mmm.kL.xit. T:y^~T. mtT>=e-^j:^. mrv^^j^A, g^i?r>^-r>A, 

7^t:P>mc, '<-7°f>'. ^^^P^. ^S^^;^. n-^^^-yy :*?-^^'^SP7k^fiffe. 

5~4 0^dsj;<, j&^^Rgjt. ii^i eNFftg-r BPsl-e^^. J^^^^ct^p Hf^ 3. o~9. 
r:y^^Tfi}£^m\^^xn'}. 

mmmm^m^t i.xu^ti±mnm^i^^m^ir^mmtLXi't. -as{c^ffl$i^Tv^ 

•5 RPMI1640 ±§ iig [The Journal -of the American Medical Association, 199, 519 
(1967)]. Eagle (D MEM MM [Science, 122, 501 (1952)]. y/^'<^y^^^ MESf MiS 
[ Virology, 8. 396 (1959) ] . 1 9 9 M I Proceeding of the Society for the 
Biological Medicine, 73, 1 (1950)]. Whitten i#«l[^^X#^^^-^T/l-- h 7 

(ifg!ii±) m-^7t^m (1987) wcit:iinhmmK'¥^^^!kmm 
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-5 TNM-FH (Pharmingen It) ^ Sf-900 11 SFM^^ (Life Technologies ?±) ^ ExCeU400. 
ExCelUOS (V^-f^Lt JRH Biosciences l±) . Grace's Insect Medium [Nature, 195. 788 
(1962)] ^^m^-^^kfj'-X^^o 

ik^-iir-cj^-^i-sc^^sT'Ss^ ^mnmwk^^mm-t^imtvxit. -m^^^^tix 

V^SAT-i^-y • K • ^(MS)^ia. White mm. ^fcttrixPji#±t!j^-:*— ^^-^^ 

[J. Biol. Chem., 264> 17619 (1989)].- ory^oy:^^^ [Proc. Natl. Acad. Sci. USA, 86. 
8227 (1989): Genes Develop., 4, 1288 (1990)]. '^fcli^M^p 5-336963. 6- 

823021 ^c|£^<z>^fe^2g^-f eciiJ^J:'?. n^mKj^!i^^^Mm^i^mM^i^-^M^^ 
'^:5:ibi^X'^^. 

^fc. 2-227075 iCfe^$ttTV^2>*"5fe5-^CX> v^t h'D^^Jl^c^^it^^^ 



Wimm^^m^^Xl7i^m.J^^^nmir^^:^^t VXits m^it<ci^CD:)^m [American 
Journal of Clinical Nutrition, 63, 639S (1996); American Journal of Clinical 
Nutrition, 63, 627S (1996); Bio/Technology. 9. 830 (1991)] izmZXi&^^^^XL 

wi^^t. msim<D^jv^ (ij^WHg 63-309192). p^^fcif 5 ^ i;:6i-et 5, ^om^m 
^MK\^i^vvi^^K?^^'y'!'mm^<k^<D^m mM^^^, 20 (1994); 21 

(1995); Trends in Biotechnology, 15, 45 (1997)] {CSPCT^:^L. ^{^liJEife^^tetti^ 

iiW.m&ii^'^TiK mm^i^^m^ikmx'mmL-fcm'^i^i-i.. i^^mT^. mm^m't^^mi^^ 

^l?t'J;5^#&. i?rc5^;vT ^ y ^^^f^/u- (deae) -^y 

7 X1-7^. DIAION HPA-75 (H^^k^ (*) m ^ v?>'^^V>7ti^l' ;r D ^ b 

S-Sepharose FF (Pharmacia %t) ^(7>^i^y^Mv^fca'1';^*>'^g|^ f ^ 
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(1) ' t um^mmm-<^ ^-ffymm 

Wimmmw^-^^^-ti^xii. t f^i4:(7> c m^^=^- Ki-5ate^^mi2.^^mi? 

$ -5 © X- ^ ti V^ 5 T'.t> ffi ^ ^ t ^ , FiJ :t 51 . pAGElOT 
[Cytotechnology. 3, 133 (1990)]. pAGElOS [J. Biochem. , 101, 1307 (1987)], pHSG274 
CGene, 27, 223 (1984)], pKCR [Proc. NatL Acad. Sci. USA, 78, 1527 (1981)], pSGl 

i3d2-4 CCytotechnology. 4, 173 (1990)] ^■A'^hif htl^, mmMl^M^^^^ ^—ICB 

V^5■7"c^-^--t^>-^Nv1^- <b L-Tfi, SV40 <^il0^y n ^— ^ — <h ai>yN>-1h— [j. 

Biochem., 101, 1307 (1987)], '=^x:r.=^'—^^:^^lk^H'>^.^^^<^ LTR [Biochem. Biophys. 

Res. Commun., 149, 960 (1987)], ^ u y ]} >Hm<^'^ — [Cell. 41, 479 

(1985)] [Cell,. 33, -717 (1983)] ^t^h^'bti^o 

K{b^^^M-<^i5r— (;:>5^il^»^LV^ [J. rmmunol. Methods, 167, 271 (l994)]o 

(2) fc hgi^<0i!|i^O^f$(DV^^^=i-Ki-S cDNA<7>^# 

fc K£ti^(D!|fli^(7:)^^, '^iiLff, -r!5';^in:^tfr) H L ^ V Ki"^ cDNA \1 

^m<^^t7^^i^t:m^-i-z^^^:fv h'—^mm^'o idrna ^ttmL, cdka ^^^-t^, 
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y;u:tnm^±'>'>^'& [Methods in Enzymol. , 154, 3 (1987)]. '^tz±mKt^b mRNA §r 

ft. Fast Track mRNA Isolation Kit (Invitrogen &|^). Quick Prep mRNA Purification 
Kit (PhaiTBaciaa^) mt-hifh^^. 

cDNA (^^fiK^U^ cDNA ^ -r ^ y i LXf*. ^^fe U-=3r ^ 9 — ^ ^ - - V^^^ 

2lig ; /57 h • T'a h ra— /u-X - -i* >- • ^ — /^^f ;^-a v?— , Supplement 1-34) x 

^^^{•±Tt?|ScO^ S/ Mx-fi. Super Script™ Plasmid System for cDNA Synthesis and 
Plasmid Cloning (GIBCO BRL M) ^ ZAP-cDNA Synthesis Kit (Stratagene ^M) 5r^V^ 

cDNA y-C:fy])—<Jyf^Mcom. W:/y K— ^^JS^S^tafflL^^i mRNA ^m^tLX^^ 
V± cDNA ^Sria^^jit^'^:^^^-!*, ^ cDNA ^M^iifeS-^i^ ^-T'^tt{-f 5 t^cOXtj 

^V^5 - i^^X-t 5o Wxf^^ ZAP Express [Strategies, 5, 58 (1992)]. pBluescript 11 
SK(+) [Nucleic Acids Research, 17, '9494 (1989)], ^zap II (Stratagene ^fcM) . XgtlO, 
Igtll CDNA Cloning: A Practical Approach, I, 49 (1985)]. Lambda BlueMid (Clontech 
ttM) > XExCell. pT7T3 18U (Pharmacia ttM) > pcD2 [Mol. Cell. Biol., 3, 280 
(1983)] S.t>*pUC18 [Gene, 33, 103 (1985)] ^ti^M^^bfl^^ 

yr-i^^^-^i-iy'y^i V^^iS'-izii^mm^fiZ cDNA T-i-r/^y-^r^Xi-S^ 

mtLXli^ cDNA ^-^ZfJU-^mX. mmRXmnX'^ a>COXhi^hm^i>^^J:^i>(DX 
tifflt/^^^li^^X^O, XLl-Blue MRF' [Strategies, 5, 81 (1992)]. C600 

[Genetics, 39. 440 (1954)]. Y1088. Y1090 [Science, 222. 778 (1983)]. NM522 [J. 
Mol. BioL, 166, 1 (1983)1. K802 [J. Mol. Biol., 16, 118 (1966)] RXf JM105 [Gene. 
^. 275 (1985)] ^^^^^^?5i^5. 

cDNA 9-Y:/^y— ;6^^C0k hU^<7>W}m(D^i^(DHmRXfLm. V m^^='-h'i-6 cDNA 

^Ufc cDNA cDNA T-Y y — ^^Mi: bX^ Polymerase Chain Reaction [filT. 

PCR |fei;^iat-5 ; ^w^r^-7--:^a--V^^ 2 )i§ ; f - f 3-/vX--f 

U^^y-^/^^^ta;-, Supplement 1-34] tC J: "9 Hl^^tJL^ V Ki'S cDNA 
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±w.:^mi^^'om^^titz cDNA -^^ mmf^mmmmfj:iiX'mmm. psiuescript sk(-) 

91 ^it. 1^>-;y— (Sanger) h<DiPy'±^i^'& [Proc. Natl. Acad. Sci. USA. 74, 5463 

(1977)] ^<DRmt:n^\ M^MmMWs^mmm. mxit. a. l. f. dna 

(Pharmacia tti^) ^^^VnT^WI-^ - i T'^ cDNA (^^-SS^O^^^-t 5 ^ i 5c 

t)^L^ V IM^O^T 5: 7 ^15^1 [Sequences of Proteins of ' Immunological Interest, US 
Dept. Health and Human Services (1991)] t^^ir^Zti^X^. W^l^it cDNA t^^f^- 

CC'^#:«;>H^St>'L^ V W^<D-^T^JM^M [Sequences of Proteins of Immunological 
Interest, US Dept. Health and Human Services (1991)] J:btiJi"^ ^ i' i 9 > M^-> 

=t^^:Ltt^X'^^o ^fc. Hfl^IfLi^ V M^<^# CDR OT5:y^S£J'Jt-ov>Tt. |£*D 
CDjn:1$:<?5H^g5:t)^L® V W.^<^T^/^^^l [Sequences of Proteins of Immunological 
Interest. US Dept. Health and Human Services (1991)] t ^ Z t 2: o X M^iH-t 

(4) \i hm^^^^^^^^^^-^^m 

- K-r-5it^^<^±i!f£l-^ t K^^(©tijti<^JiT[#(© H 0S.t>* L m V ^^?r=!- K-T^ cDNA 

SX^(Omm<r)^^co H ^S:U^ L ^ V W^=>- cDNA t f j^A^<^i}Jt)^D*^:^$: H 0 

S.U? L # V ^^(^ 3' ^ffl}ffi!li^igSiH?iJ k t KiitfltcD H ^Stj; L ^ C 5' 5f?$S{|i]i7?:^S 

lE^j i: ?.fijc ^ yb--^m'^^£Mm^mommmn^wim^^i-^^^ dna ^tiettis^ 

( 5 ) fc cDR ^m.mt<D V =j - K-r s cdna (Dmm 

t CDR ^mK^mmRXJ^l^^ V = cDNA f±, £iTc^^ 5 LTffi^ 

;i i :6iT?^ S 6^£D t V W^S)«^<^in:*^D H ^5:0^- L ^ V m$i<^ CDR 

-r^t: K$ri:<$:<^H^Si^L^V^^£D:7^-Ay-j:7 (JilT. FR i^fBi"^) cOT5:/^iS 

Jl5<D%c7>-efetKi. V^)i^/^5t(7:)-etffl^'■^5 ~ <!:/45T'#'5o Protein Data Bank m 
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Vm^<D H mRXf L V FR <D=^-fr:^Jl—-y<r>^mT^yi^n [sequences of 

Proteins of Immunological Interest, US Dept. Health and Human. Services (1991)] ^ 

B&^<Dt h ^i^<DWi^(D^^<7:> H m:si.tf l ^ v w$.<^ fr $ / mmn t-<^^^ ffit^^v ^ 
ititi<^^i*:(D H L ^ V cm (or k /mmM^^^^. t vm. m ^ma^o h 

iS^Hca^HS^i K:^©^ffi^S [Sequences of Proteins of Immunological Interest. 
US Dept, Health and Human Services (1991)] ^^^LX WA E^JfC^^t. fc hm CDR 

^M*S:^f^<^Hfi:5ii)^Ls^v^^<7>T5:yS?ia?"J^=»-Ki-^ dna gEM^HStM-^o isfi-ufc 

DNA iSJiJiC^-^t. 100 ^mm^<D-^<^t^^^^^^<D'^l^ DNA ^-a-^U. •t:*te>^ffl^->T 

6 :^(D^^ DNA lriS:fi'-rS t tv\ 

^fc, MiSic^is-f s-^^ DNA (0 5' mm'^mts:Mmmmco^fms,m^~Mxi-:5 ^ i x. 

*^3<^ (1) T-^^Lfwfc hibfci^^^M'<i5'^-?^^=g(ii:rn-=v^-;hor<!:i5X'* 
-Bo PCR m^Mmt: pBluescript SK(-) (Stratagene ^hM) ^<0:/9^$ MC:? n— ^ 
:^^3<D (2) iSSIH^J^*;^ CDR 

ft^ H mctJ- L V ^i|!4<7?7- 5: /iliSJiJ^^i- dna m^^^-t<>y9:^ 5 K^lfe#i- 

( 6 ) k M! CDR ^^t^^^gm^ -(omm 

3 (1 ) tc^m^^ t vim.w^m.m^-i'^-<o h H imc ^^^^ = 

- K-r 5ite^O_h?ifc{C, :^3<D ( 5 ) L-fe t CDR 1^mMi^<^ H ^:5.t>- L !^ V 

mS4^ = -Kt--5 cDNA ^i^c-^^^U. t CDR ^|t^f^:^^-<^ ^— ^It^l-^ ^ 
t;&Sx-t5o m^it. :^m3<D (5) Tt ^MCDR#^t^^$:6[>H«SU^L^V^^5:«^i- 
5 V ^fi^ DNA (DO-h. mt^iUm-i--^^^ DNA <D 5' :^^^J|3S^^(^^^fgiS 

(7) k himii^<D^^^±M . ' 

;$:^3(D (4) (6) f'le^cot h-fk^ftr^^-^i^^-^^g^^^iit&^jMlcWAi-S 
Zt\z^^i: hm^^^'f^i^RXfi: hm CDR #^in:^ (OT. #HirT fc h-fk^*i-$5^) ^ 

mmmm^<^^ K^tn:ft^m-<^^-!^^A?fet trjl. ^^^^^ Knd<U— >a>& [# 
2-257891; Cytotechnology, 3 , 133 (1990)] ^^^fc if 5)^1. 5, 
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M^W-ma-i. -r!j7 7i^3;a— r«T'fc5 NSO SP2/0 5^-^^ --X/^A7;>? 

— MM CHO/dhfr-»a. CH0/DG44laSS. 2/ h S: :3^a— ^ YB2/0 ^IS. IR983F IBIS. ■> 
y TV^Ni^;^^?— '&l!i*5fe-efeS BHK mm. t h ^ j^d— ^?®|g-r'fe•5:^^/w<r^fla/j;H:is 
fc^f^tl-5^^\ ^F^L<}1. ^Y-r--X^Ni.;^^5'~li3mifiBISTfe^ CH0/DG44 JffllS. ^ -y 

257891 !Cil^$i^■rV^5:^Sf^:^^V^, G418 sulfate (Sir. G418 h^-^-t^ ; SIGMA l±M) 

RPMI1640 j^j^l (0*i^Ml±^). GIT ^Ife (5:*:^mM)> EX-CELL302 ^Jfe (JRH ?±^), 
IMDM (GIBCO BRL ^fcS) . Hybridoraa-SFM ifJ^ (GIBCO BRL ^M). 

4=Jl&i«jLlt (iiiT, FBS i^iSi-^) ^(^#«Mt!$r^AaLfcJt±(iJ^^^i.^^ - 

T-. ELISA ; Antibodies: A Laboratory Manual, Cold Spring Harbor 

Laboratory, Chapter 14 (1998) . Monoclonal Antibodies: Principles and Practice, 
Academic Press Limited (1996)] m\Z. ^ ^ m^X^ ^ . ^fc, mWmmm-X. 2- 

257891 (c|ffi^^ttT^^5:;^^fe{^^S^\ DHFR 3te^-it«^^^fiJMUTt him.W<^^Mm 

# -5 [Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, Chapter 8 
(1988) X Monoclonal Antibodies: Principles and Practice, Academic Press Limited 

(1996)]. ^ft^ -^(Dm^zmm. ^iyy<^n^'^mx'm^^^n^mmi7m^^mT^z.t:f)- 
T-t5. m^it. y/i^Mii. -f:i-:^^m^^u-rh^yy^~Rmmmm^^m^^i^'^x 
m\ mm-r^^t:^^x^^, Jittjb^t hfk^^o h l m^^^itifii^^^^i^<^^^ 

fi«. ^VTi^l)/^T^ h'-r/^mn^m SDS-PAGE tmrn-r^ ; Nature, 227, 680 

(1970)] ■^^=1^:^'^ >'Z^ci -yy^ 4 ly^^ [Antibodies: A Laboratory Manual, Cold Spring 
Harbor Laboratory, Chapter 12 (1988) , Monoclonal Antibodies: Principles and 
Practice, Academic Press Limited (1996)] ^X'M^-tZZtt^X'^^^ 

4. mm-i^mommm 
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^(DM^i^^m^mtLxit. tfimmmt-t vitm<^W!^. ^mt<D^^'^^^. ^i^ts 

m^mmm^Mi-^m'^^mt ELISA J^RU^^^t^^S CCancer Immol. Immunother. , 
36. 373 (1993)] miZ. X MMX % InlJUllSig^Sasa^J^M-f 5^fMl©#Sffi{i. CDC 
ADCC m^^^t^m^i-^^ t\ZX^ . fPffii-^^L-b^^^-e^S [cancer Immunol. 
Immunother. . 36- 373 <1993)]. 

mim^^xno:Lbi^x^6. 

(1) t^te:©- T^yMj^^tff 

MrP^mtj::^mt UT> Dionex ^tW^M^^WmW: (BioLC) $r«v^5,:^^£*sfe^■f e>^%5c 
BioLC }i HPAEC-PAD (high performance anion-exchang© chromatogxaphy-pulsed 
amporometric detection) ^ [J. Liq. Chromatogr. , 6, 1577 (1983)] icXoXWW.^^ 

^m-t^mwxh^^. 

sfc, 2-T^y}^'')i^i^i^x^^'Jtmmmx-hm^it^'j^m-t^ztiix^^. Mri^m 

{^fi. ^^(D^m [Agric. Biol. Chem. , 55(1). 283-284 (1991)] (wti§o-CM7k^^ L 

(2) )^i^=^5t^ 

^^^^<^^^<D«9^WEt. 2 ^ifc5B5»^^5':^lfe [Anal. Biochem. , 171. 73 (1988). 

^mitmmm^ 2z-m^:yy<i^nmmw^m (^^mm-t:^^-) wimm^m (1939 mi 

T, PA tl&fai-'S) (Cj;^||^<75^3te^!i [J. Biochem., 95. 197 (1984)] ^trofc^. 
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biz. 2 l&Z7Zmm-^y^±izy^'yh}^. i^^^vy-K (TaKaRa ^U) . XM: [Anal. 
Biochem., 171, 73 (1988)3 t<D:^^>y h<Ditm^'Ommmitt:m^i-^Z.ti^X^^ 

§ 5> \z^mm(o MALDi-TOF-Ms ti: '^o^M^^^n^ \ 2 d^Tzmm^ y zfm^ ^vm^^fi 

[Monoclonal Antibodies: Principles and Applications, Wiley-Liss, Inc. (1995); 

m^mm^m, % 3 Kg, m.^^^ (193?) ; sciris, mmi'^'^. ^n^m (1935) 3 

|E^iO'J'3^:^^>'^'fe. RIA ( Radioimmunoassay ) . VIA ( Viroinmunoassay ) s EIA 
(Enzymoimmunoassay) ^ FIA (Fluoroiramunoassay) ^ MIA (Metal lo immunoassay) 7^ i:'0:^JS 

5fe(D wheat-germ agglutinin) v ConA ensiformis ^^(r> concanavalin A) ^ RIC (i?. 
c<7/za!JU/ii5- S3^5^7:>^^)^ L-PHA {P. vulgkris ^%<D leukoagglutinin) . LCA {L culinaris 
i^<75 lentil agglutinin)^ PSA {P. sativum ?e& lectin) > AAL {Aleuria aurantia 

Lectin) > ACL (.Amaranthvs caudatus Lectin) . BPL iBauhinia purpurea Lectin), DSL 
{Datura stramonium Lectin) . DBA {Dolichos biflorus Agglutinin) , EBL (Elderberry 
Balk Lectin)^ ECL {Erythrina cristaffalli Lectin) ^ EEL (Euouymus europasus Lectin) ^ 
GNL {Galanthus nivalis Lectin) GSL {Griffonia simplici folia Lectin) ^ HPA {Helix 
pomatia Agglutinin) ^ HHL {HippeastTum Hybrid Lectin) , Jacalin , LIL {Lotus 
tetragonolobus Lectin) ^ LEL {Lycoffersicon esculentum Lectin) , MAL iMaackia 
amurensis Lectin) ^ MPL {Madura pomifera Lectin) . NPL {Narcissus pseudonarcissus 
Lectin) s PNA (Peanut Agglutinin) , E-PHA {Phaseolus vulgaris Erythroagglutinin) > 
PTL {Psophocarpus tetragonolobus Lectin) ^ RCA {Ricinus communis Agglutinin) . STL 
{Solanum tuberosum Lectin) ^ SJA {Sophora Japonica Agglutinin) v SBA (Soybean 
Agglutinin) ^ UEA {Ulex europaeus Agglutinin) s VVL {Vicia villosa Lectin) . WFA 
{listeria floribunda Agglutinin) 75SfcS-f?>Hoo 
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UVX-=<^^ \y^/=9--y LCA {Lens Culinaris i5fe<?? Lentil Agglutinin) Yt^-^^ l^^'f- 
1/ PSA {Pisum sativum i^C> Pea Lectin). y9-=r;^ 1^:7 VFA (Vicia faba S5!5<7> 
Agglutinin), a^i'^y^'^Ur^'f-y AAL {Aleuria aurantia ^^(O Lectin) ^hif 

7. :$:^0JcO^#:5^^^i7:'ftJ« 

10. it'^m^t'7:>i^m'^mimt)HX^^^t^ [science. 280, 1197 (1998)]. :^WM<Dt^i^ 

m^mm^ m^M-t 5 ^mm-^m^. ^tzif^^ji-^hz \^Hrmmmm^ mmr^^ 

m.m^tn.W.'^m.^-t^^i^tLX^t. '^Cm^W- (Ohta et al.. Anticancer Res. , 13, 
331-336, 1993). j^t GD3 (Ohta et al. . Cancer Immunol. Iramunoth'er. . 36. 260-266, 

1993). ifLGmtn.^ (Nakamura et al. , Cancer Res., 54. 1511-1516, 1994). t^: HER2 ^flc 
(Carter et al. , Proc. Natl. Acad. Sci. USA. 89, 4285-4289, 1992). ^ CD52 l^i^ 
(Carter et al., Proc. Natl. Acad. Sci. USA. 89, 4285-4289, 1992). MAGE i^ii^ 
(•Jungbluth et al. , British J. Cancer, 83' 493-497, 2000). fet HM1.24 (Ono et 

al. , Molecular Immunol., 36- 387-395, 1999). ifi'Bl^'^Wk^^^'^^-^M^M^ (PTHrP) ^ 
fis: (Ogata et al. , Cancer, 88, 2909-2911, 2000). tn,^&^mMW^9^^M^^1ni^. ^ 
FGFS^I* (Matsuzaki et al. , Proc. Natl} Acad. Sci. USA. 86, 9911-9915, 1989). 
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wi^m^mm^m^m^m'f-^mi^m^. m fgfs ^^i^ifim (kuo et ai.. j. Bid. 

Chem.. 265. 16455-16463, 1990), ^4 1^ ^ lyi^mUm^tfLi^ (Yao et al.. J. 
Neurosci. Res., 40. 647-659, 1995). ^-OX y V:^^i5illai^^^«:tt^$: (Yao et al. , 
J. Neurosci. Res. , 40, 647-659, 1995) . ^ PMSA Jit^ (Murphy et al. I J. Urology. 160, 
2396-2401. 1998) V W.M.^P^^mJ!i^i^M&^^^ (Presta et al. , Cancer Res., 57, 
4593-4599. 1997). ^rEJfill'F^J^IfflflaiiMS^g^f*:^* (Kanno et aL , Oncogene, 19, 
2138-2146, 2000) fi^t^hifhtl^. 

#tftr (Abrams et al. , Immunol. Rev., 127, 5-24, 1992). ^ — u ^ Q^'^W-^ 

W (Sato et al. , Molecular Immunol., 31, 371-381, 1994) s it-Y ^ — ° =^ 5 

(Abrams et al. , Immunol. Rev.. 12T. 5-24, 1992). K-T ^ - n ^ ^ 5 g^^^-pt^, 
^-f^^ — ^>'4$rCf$: (Bird et al. , Cytokine, 3. 562-567, 1991). — n-f 

df^:/4^^#:^i2^ (Jung et al., J. Immunol. Meth., 217. 41-50, 1998). W^^^^S 
(Tempest et al. . Hybridoma, 13, 183-190. 1994). ^m^m^^^^^W-W.W 
(Amrani et al. , Molecular Pharmacol., 58, 237-245, 2000). ^ CCR4 (Campbell 
et al.. Nature, 400 , 776-780. 1999). $t -^^ V (Peri et al. , J. Immunol. 
Meth., 174, 249-257. 1994) i^fz.\t^^=^7^ -(l^'^mW-^W- (Wu et al. , J. Exp. Med., 
186. 1373-1381, 1997) mm^^Bk^m^-t ^^W>^mmt ^^m^^ QplVa/lll^ 

(Co 9t aL, J. Imiminol., 152. 2968-2976, 1994). '^tlJOL^J^^* ^iimS^^f^J 
(Ferns et al. , Science, 253, 1129-1132, 1991). Sijfil/jN^fi5i5iim@^^S^i*ST:* 
(Shulman et al. , J. Biol. Chem. , 272, 17400-17404, 1997). $T:jfc.iS^@@^*n:* 
(Peter et al. , Circulation, 101,. 1155-1164, 2000) i'S^fctf ibixSc 

(Tugarinov et al. , Structure, 8.' 385-395, 2000). ^CD4^i^ (Schulze-Koops et 
al., J. Rheumatology, 25, 2065-2076, 1998). CK A^W-. ^^■c^^^^W- 

(Karmali et al. . J. Clin. Microbiol., 37. 396-399, 1999) fiiiit^h^f bM,^ 
±fS^#:<*. ATCC (The American Type Culture Collection) . mt^m^'mMW^^m. 

m<D^^&^fmm. h^^^a^^B^mm^^^. R&D systems a. PharMingen^±. 

a^F*g. Mitrt. K^F^, mm^m:xy-^mp^^mmu^^-^£hi-f^^z.k±'-x^. 
sw^tLTfi. mmn. mm. m^m. '-y^^yy'n. il^j. m> 
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J: o xn^mmi ^nm-r § ^ § ^ » 

tL-T fi, CDC f^^m'^B. ADCC S'14?9j;^^^^ifetf ^ >t^jK||^ t Lr{4. -^^^ 

CDC ?§tt. ADCC iS^. ^m^Mmi. iti^ [Cancer Immunology Ininvunotherapy. 36. 373 
(1993) ; Cancer Research. $4. 1511 (1994)] ^IEi4<^:^^feiC^oTfT 3 ^ id^T^t 5, 

mmm i. ^^y ;^>' f gd3 t ns^^^j ^ini^^^-^f^i^ 

1. U^y^ y K GD3 t hM-^ 7: y^#:<7?^ i-xS^^-<^ ^-pChiLHGM4 (7>m$^ 
^^y-^^)^t/Y am t ^^t^$: (OT> ^^yWi^t-^^-t^) <D\.m.<r> 

pChi64lLGM4 [J. Immunol. Methods, 167. 271 (1994)] ^tJIS^^I? iOuI (^ 
W-^^&m h Sail (^?g5tM) X--^^ UTl^^btlS L ^ cDNA ^^tf^S 4. 03kb (r>Wil^hW^ 
fe^lt2.1^3^-<^ ^ — pAGElO? [Cytotechnology, 3, 133 (1990)] ^^JM^ MIhI (^©it 
^fcSi) <k Sail (SS5St±M) T'^irLT^tH^ G418 Ittt^^^^STO::^^-!' 
^/I'^-^tfltl 3.40kb <Dm)f^ DNA-Ligation Kit (SS5t1±^) ^m^^XM'^. iz^m 
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HBlOl # (^L-^rL^— ^ D-cxy;?^^ 2 )t) ^MWmmVXy'y:^ $ K pChi641LGM40 ^ 

^Sfct;:. ±IS-e«^bfc7°y^^ K pChi64lLGM40 ^$|J11« Clal (SS5i*!:S^) X'mWr%. 
DNA Blunting Kit (^ri^tM) --km^lX^^m^mit^. HlC Mlul <^ffiit^±®l) X'mmv 

r#f?H5 L ® cDNA ^st^m s.sskh (Dm^ittji gds =*r^7m^o H mo^m.^^^- 

pChi641HGM4 [J. Immunol. Methods, 167. 271 (1994)] ^Um^m Siol {^S^tt®!) X 

mm^^. DNA Blunting Kit mmmtm" ^B^-^xw-mi^itL. mi (^mmim) 

X'^mi^X'^^n^ H m cDNA ^^t^'k S, 40kb <Dm)^^ DNA Ligation Kit (SSjtM) ?r 
^V^-C;^^. ^Bi® HBLOl ^ 2 M) ^MMUUl^X^ GD3 

^^1*®^? i^^^^^^ i5'-pChi641LHGM4 bfc, 

2. titGD3^>*7^l$:'^^^^MSa^ftSi 

±te.mmm i i ^t?s^Lfc^ m ^-pchi64iLHGM4 

(1) 7 y h $ ^ o — ^ YB2/0 ^flS V ^fc^SrffigaOf^iSl 

^ GD3 ^7t^^^^^'<i>'^'-pChi641LHGM4 © Sms 4 x 10« |BBS<^ 7 -7 h^^n— 7 
YE2/0 mf^ [ATCC CRL-1662. J.V. Kilmarin et al. , J. Cell. Biol., 93, 576-582 
(1982)] —^^^^ JCytotechnology, 3, 133 (1990)-] J: illA=^ , 

40ml (D RPMI1640-FBS(10) [FBS (GIBGO BRL ^±M) ^ lOrc^t? RPM11640 ^*] };:SffiL-> 96 

P^t:- sr^c, 24 B?FOT#bfc=g. G418 ^ 0. 5mg/ml i^T^^^i 3 {CgsSBLT 1~ 
2 lirsUt^Ufc. G418 Wtt*#i-?g#^«l^5Sc^=»a--^^ffl^U ti?il<^f&i6 Cjir/c^^ oi/W 

J: 9 l§^±^t^[lill3^ <^35t: gd3 y m«^<^^I^*t'g"Sft$r«^j i «^ 3 ^tc^-r 

ELlSA-^i::j:"'9aii^Uf-; . 

GD3 ^f;'^9^ft:^^m^s^^6?5ttfc^>^/H^?^@ife1^^-oV^T{^. DHFR 
it-E^if^i^^^fU^t-Tei^iMS^ii^a^^t^iS^J-C. G41S ^ 0.5mg/ral. DHFR <^S#^J 
T-fc5^ y h 1^^-^- K (IJ^Ts MTJCiifgiai-S ; SIGilA M) 5: 50nM ^ts RPMI1640- 
FBS(iO) mmiZ1^2-K10'^tm/alJ^^i^XoK^l^. 24 !>aL/V:/L— ^ (GreinerttM) 
{C 2ml -fo^^-fttfe, 5%C0j^ F*3-C ST^T' i~2 nii^ajfaUX. 50nM IfTX M 

^Jic^ GD3 ^^y^i^<D^Miim^^fif^'y^^^<^'f^^^^^^^^^xi-i. ±mtm^(^^ 

m^X^. MTX lOOnM. 200nM t )l!S?Jc±#^-^. S^S^S^t:: G418 ^ 0. Smg/ml. MTX 

2oonM (Dmmx^t^ RPMI1640-FBS (10) .mmxmmmtii^-^. ^ GD3 ^:*7mw^m^M't 

5#-^Sm (:^cr-Vjt) ^=fTo/Co f^, 9 }C^1-a-l,6-7='i^/^h7^^^^- 



^(7>J:5t'LT#^ttfc$t GD3 -^:^=7^i^t:±mt^mWUW:mm^^-'^ 7-9-51 fi^p 
^S; 11 #. 4 ^ 5 B ftT-I|g£E$lf l^^#X#X||S^W^ ( 0 :$:|l^^mo < {^"ift^ 1 T i I 

ITS 1« cp^^g)) t-FERM BP-6691 h"LX^%^flX\^Z>. 

<2) CH0/DG44 ^SS^^^S ^ ^:t^M#BJ5S'7>#]^ 

^ GD3 i5f — pChi641LHGM4 <D^si%^ 1. 6 x 10« ^flBScO CH0/DG44 TTflSStG. 

Urlaub and L.A. Chasin, Proc. Natl. Acad. Sci. USA, 77. 4216-4220 (1980)] --^U;? 
VuMU—l^ Bl^m [Cytotechnology, 3, 133 (1990)] 10ml (D IMDM- 

FBS(IO) [FBS $r 10%. HT supplement (GIBCXi BRLI±M) <^ 1 f&SST-^tf IMDMit^] \zm 
St. 96 ^a,;\^mmyi^-h (^M^M) 200/zl/'J?a;/V-^O^aLfe, SroCO^ ^ 
>^zL-<— F^X' 37'C. 24 '^m^^hfz'^. G418 0. 5mg/ml ct 5 SdMLT 1- 

2 mm^mvfc. g418 M=^^-r?i^®^^o=3C2r:^-dSfcti^t. ii?i<?>^i5f>ixfc'>a;/i- 

ct *9^^J:?f L. Jb^^fOK GD3 ^in:^$:O^J!^)ig-^S*<^«M 1 (D 3 ^^ic^i" 

^^±'?f'=fi-$L GD3 ^^^^#:«:D^M*^^a??^i^7t^J?3;;^tf^f^®fem^5^fc:ov^T^*. DHFR 
iSe^^iiti^&?'i^UXta:^*:^^S^li*D$^i:5BStlT% G418 ^ 0.5mg/ml. MTX ^ lOnM ^ 
t? IMDM-dFBS(lO) i^fJifi [^^WI^M (iiiT. dFBS irSfSi-^ ; GIBCO BRLM)^ 10% 

m) }r 0.5ml -rO:9-aL fCc 5%C02-1'V^^'<— rt-e arr-e 1-2 Mtg-^ UX. lOnM 

MTX m^^n^-tmn^^w^m^^L±, i^mm^^^fitcp ^j^^j^n$^^i^-o^^xi~i. 

±m.tm^(0:^m^XV . mix lOOnM {C±#$-1i:. G418 ^ 0. 5mg/inl. MTX ?r 

lOOnM (^^^X-^t? IMDM-dFBS(lO) ■Jg^Tiglit'Srigd^o. GD3 =^7^ vm^^^ir^m 

— J^aS-fb (^c — ^-fb) ^frofc, MMM ^ iZTfki- a -1,6- v^^iy/i^h^ -7=^ V — 

(3) ^"^^ 5^0— ^Nso^is^sv^yt^MiffiBa'^^'^^gj 

^ GD3 =3f7(7^f$^^m'^i:'^— pChi641LHGM4 <D Z a g ^ iXlO'' mm<D^^ 
NSO ISflS^^^^ K ciJi^l^— '>3 [Cytotechnology, 3, 133 (1990)] 
40ml CD EX-CELL302-FBS(10) [PES ^ 10%. L-^/V<? 5 > iUT. L-Gln i^ie-f^ ; GIBCO 
BKLM) ^ 2inM -i-t? EX-CELL302 j§%] i^lMMV^ 96 f> h (^^'<-i? 

^^VnM) 200Ml/[>^-'l--fo5^ftLfCo 5%C02-r>-=3p3^'<-^-rtX37t:. 24a#F^i^ 
ilLfc=^, G418 0. 5mg/nil tc/^;^ J; 9 {-^;?)[iL-T l~2 31P^lt*U:t„ G418 ©H^^-fJi^ 

GD3 7^#:<7Dtlt^^g'a'?§tt%^|g#il 1 (D 3 ^[C^-r ELISA m^VtZo 

m^±m^i^m GD3 =^^^^#:<?:>^M^5^s*?jtLfc^^/V-<?>?l^^^^iCoV^-C{i, DHFR 



]t&^^m^^m^LX^i^^M-^^m^'^^UmX\ §r O.Smg/ml, MTX ^ 50nM^ 
?>EX-CELL302-dFBS(lO) M (dFBs'^ 10%, L-Gli> ^ 2mM ^ti' EX-CELL302 JtJffi) 1~2X 
10^«/nil {C/,f:^J:^{CJ^^L. 24 >>^/u:/W— h (Greiner^tM) 2ml -fo5>i£Ufc„ 
5%CQ^^:y^^^~^ — ^X' ST'CT 1~2 3iFH^ig^LT. 50nM MTX W^^^i-W^W^^^ 

mMLf'. ]fmum^<ommi>^isb^ntc^3^/^<Dm^±.m'¥<^^ gd3 

1 c» 3 mi^^i- ELisA 'fei^i ii^tfe. mm±mmm om ymm 

lOOnM. 200nM <blii^±#$*> m^m\^ G418 Sr 0. Srag/ml, JITX 200nM O^gST-gtf EX- 

cELL302-dFBs(io) mmxmmmii^^. ^(SQz^^^^w^^^m-r^wM^Wh^nf:.. 

3. ^{:$:<^ GD3 I^Mi-^.nt'^li^St^-M (ELISA ft) 

4nmol (DGDZ^ lQng<D i^/<JU 5 h-i'/!^:7::j-X:7 r ^ v?/V3 y (SIGMA ?t^) t 5ne<D 
nVTirn— /l^ (SIGMA Ifc^) ^"^tf 2ml (T^'^^ / —/^mm^^Ml-fc. ^1^m<^ 20^1 
U0pmol/tT3^/^t^^^) 5r 96 iJ'ai/bc^ ELISAfflc^yi— h (Greiner Itl^) 

m.^^. l%4^jfn.^ST/l-y5 V (UT. BSA ifSiEi-^ ; SIGMA ^^^f 

PBS (OT. i%BSA-PBs t^^^-t^) ^ looui/^^-'^xMx.. mB,x 1 mm^it^^-^xm 
^-r^m^^^-^^^y^vfc^ i%BSA-PBs ^mx. mmmm^<Dmm±mm'ii^^vfci: 

^e^a:/!-^ 0.05%Tween20 mmiM^m) %^tf PBS (SAT. T«reen-PBS i^l5t--5) X^ 
Ms 1%BSA-PBS X' 3000 ^S^{C#^Rtfc-<^^;^=^^->^— ^^f^i'^^t H IgG (H&L) 
m (American Qualex th®) ^-^Jit^lf^i LT. 50^ l/^?^;vTtiQx, ^iaX' 1 B#F^S 
^S:$-<i:7t. KJ^:^. Tween-PBS "e^j^^. -ABTS [2, 2' -T v'/ - fc':^ (3-^f^/W-^vy 

f^r^y y ^^-6-:^/l-*^®?)r^^-^7ik<^ 0.55g ?r IL <^ 0. IM (pH4.2) JC 

XMk.X^'&^^. 415nni<^®?fe|£ <^T^ 0D415 iMi-^) S-jaif^UfCo 

4. ^GD3:aE^^T^<^^^^i^ 

(1) YB2/0 mi^^^'^^mmm(DmmRxmi^<^nm 

BSA ^ 0. 2%. MTX tr 200nM. h U'h- F^^n^^- (^ATs T3 t^^S-fS ; SIGMA 1±fSi) ^ 
lOOnM iD^g-e-a-tp Hybridoma-SFM if JfeC 3X 10^ ^»g/jnl i J'^-S J: 5 i'!^?® L. 2. OL ^ If 
-^h/P (^W^%fcM) ^ffiVxT 50rpin ^ii^T^is^i^* tfCo 37t:<^tSii^l^T- 10 B 
rmm^^. i$-m±m^mi&l.fc. ^mi.'^X.^ Prosep-A XBioprocessing ?±M) ^9J^^m 

YB2/0-GD3 7tt^$:^^ftitfCo 
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(2) mo/D(iumm&mo^mm^<Di^mRn^i$<Dnm 
±fa^w 102^ (2) ■^#"btbfc^ GD3 ^;<yu^^±Mir^mnmmmf^^ri-y 

^ L-Gln ^ 3niM. ^gteMlg^g i^T. CDLC t^lE-t^ : GIBCO BRL Ifcg^) =Sr 0.5%. 7^/!^ 
azz5A^ F68 (iiiT> PF68 t^mir^ ; GIBCO BRL M) ^ 0. 3%<^SItX"^tf EX-CELL302 
1 X 10« liSa/ml ^j: ^ J; 5 1-^"^ 175nim^ 7 7 :^ =1 (Greiner ?±®i) (C SOml 

Prosep-A (Bioprocessing ttM) :^V^^B^^Xs ^lt<^^^l=iwt^V^, Si GD3 7 
mii^^nULtc. ML«GD3^^^!n:l${is CH0/DG44-GD3^^^trL#:tiSMitfc. 

<3) NSOiej|&S=!fe(^>:fe«MS<D±^^S:tm^'^mS^ 
±iS^I£^l 1 O 2 ^ (3) T-#^>n/c^ GD3 ^/^^^^=§r^*-f53^@^^lfflflai^a-^ 
L-Gln tr 2inM> G418 ^ 0. 5mg/ml, MTX ^ 200nM. FBS % l%<^eig-eg'tf EX-CELL302 
lX10*sNBfla/ml i/^^ J: PSCSISL. 175iDm^y^:^=i (Greiner ttlU) 5C 200nil "f O^^^ 

Prosep-A (Bioprocessing tfcM) ;&7Ai^^V>-C. ini GD3 

fif:$fm^Ufc„ ftiliUfc^GD3#^7*t#:}1:. NS0-GD3 (302) t^Hntc. 

^mW^^M^ a — zy^ G418 ^ 0. Smg/ml. IkfTX ^ 20GnM <^|g*T-^tf GIT 
{C 3Xl0^5NDSa/inl i ^'^■Si 5 {^I^SU. 175nim^ :7^:^n (Greiner tfcSi) 5- 200nil "fo^-^ 
UfCo 5%C02't'>'^=.-<-i5'-rtX^.37°C-C 10 0 T^i^iim. J^#Ji?^%Ei|5L b^o ±^±t^ 
Prosep-A (Bioprocessing ^fcM) ' ;& 7 A^^V^X. ^#OSfe8^St'=^V^. ^ GD3 ^ 
^#:^^3^L/Co MMLfc^GD3^;^?^#:fiv NS0-GD3 (GIT) t^ftittCe 

(4) sp2/o^8a*?i5<^^:£;miacoi§^S:7:^^**^c^ift^ 

. Jj#@i2|Z 5-304989 (EP533199) t:i|Bi&(?)tit GDSr a 
(KM-S7I (PERM BP-3512)) ^ G418 ?r 0. 5mg/ml. MTX 200nM ©^gj^T-^tf GIT i^Mi' 3X 
10^ ^IS/ml i: 5 ^ 5 175miB= y 7 :^ =1 (Greiner ^±M) 200nil To^S UfCo 

Prosep-A (Bioprocessing ?±Sg) ;i7 7A^^V>X. ^#<^taP^I|{C^gi/\ m. GD3 
^rft^Ufdo mmVfc^GdZ^y^ yl^mi. SP2/0-GD3 ^^^^i^#itfco 

_hlS^5^^J 1 CD 4 :IX-#bi^7t#m#)«-e^feS. mMbfc 5 nm<^^ GD3 

4Mg [Nature, 227, 680 (1970)] ^C^oT SDS-PAGE L. ^^■&RXJ^')fUM 

m^lr-mf^tc, 1 Htc^bfc. miMi^mvitX^ ^mhfc^U GD3 =2rP< 

y^mt. ^^ir^h0M7im'¥rxii^^m^m isc ^n^/vf^ (kit. Kd tmwrr^) 

<Dm-'(0^<y K*^. 3§7C##T-e{triJ^] SOKd tm 25Kd 2 :^<D^^>' F:bm!^>hflft. ^itib 

(D^^mt. mi^co H L cDNA (7^m.mmm-^m^^^^^^^ (nm--^ 49Kd. 

L ^ : 1^ 23Kd. : 144Kd) l$(i-ieSc Mfw. IgG S<7>tit^*:«±. #^it7C^#T 
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dS^lSf ^ tis m 50Kd H ^il^J 25Kd CQ^^fi^^o L 

[Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 
Chapter 14 (1988), Monoclonal Antibodies: Principles and Practice. Academic Press 
Limited (1996)] h~^U GD3 9in.m^j£l^^m^(0^Pf^^^h LX^^^^. 

1. tiT:GD3^7'7Ki*C^GD3};i^i-5.^^ffitt (ELISA&) 

^ti-5^•a'^?^'i±**:^^5iJ 1 CD 3 elisa s£l'<tt)iM^Lf:i, m 2 ^;!3Qi-5^ 

5 ^^CO^ GD3 yttft^tts t5}^lll^<75 GD3 J^^Tf ^^^^E&l^^^l-fco 'O^^g^tt^TL^ 
S^LXt/^S. -^^w. NS0-GD3 (302) t NS0-GD3 ^^iy^W (GIT) i^Jtlfe:6^e>in: 

2. tn:GD3^p<7fct#:<Oin vitro;i'«iai5t#?g'i4 (ADCCtttt) 

±I5MS&-9SJ 1 (7? 4 5 m^tDm^ GDS ^^f*<0 in vitro JfflSSI^^SM 

(1) mmm^mffymm 

RPMI1640-FBS(10) ^ifeX'it^tfct b ;^ 9 / — ^i^-^M^ G-361 (ATCC CRLU24) <D I 

X 10" m^i^^mm U ^Mminx-^ 5 Na/'cro. ^ 3. tmbq ^ S:!ja 37t: t- 1 ^fa^Si^: ^ 
m^^M^^^-m^Lfc. KJt>^. RPMI1640-FBS(10) irf ife-^MS:T>*5g^^:»-g|^f^}- J: t) 3 

mm^u im^^nmmL^-. .zo :^m^'p\^^^i-x^M\^m^^^mmm^^tc. ^ 

'bS^m^^. RPMH640-FBS(10) j^ife^ Bml *Dx> 2X10''^flS/ml ScpML. mMWE^^^t L 

(2) ^7 3i^i5^-M-®f^(^Pii 

l^^ft'AMi&L 50ml -vXy v^hif -^^A mmMaa^iM) 0.5inl $r:f)D xi^^d-fc 

jg-iffeo ' tL^ Lymphoprep (Nycomed Pharma AS ^U) ^m^^Xmmnm^i^1j^^\ iM'b^ 

mi^xmM^m^id-m^tc. rpmii64o-fbs(io) i^mx 3 mmMMvxm^^. mm^m 
\.^x2xio'mm/mi<o-mmxwmm\^.'=^v:^^^~mmmm}: ufco 

(3) mcm^mi^ 

96 e7;=/UU^jS7"V-h (Falcon ttM) 0#!?^yVjC±ta (D X'iiSJLfcW^I&^l^ 

i?:) 50m 1 iixWmm^'>^M ^^aufc, ?J:v^T? (2) xMULit^y^^ 
100^1 (2xio^;i«JB&/'>^/K ^:7=^^f-m,h;^6*)*BaS<?:)ittt2o:f i/^5) ^;i3DL-fw 
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tE.tmm<7>m'^^ff^ \ ±m<o ^'cr M^mm-r^ ^iti^x^ ^abtz, "cr mt. 

^iDm^^^ 3 lilted Ufc» ^ 3 mi^^Ltc^ 0 S'. 5 mm<D^ GDS =^y' 9irL#:©9 
YB2/0-GD3 =3e^9tti$::i5*t)i^^^ ADCC &{4^^U ftl/^T' SP2/0-GD3 NS0-GD3 
^^7^^$:, CH0-GD3 dP7«7feti$:iOM!Ciii^^ADCC?gtt^&^Lfc, ^a{C^V^fc^lfiOM?'^5 
NS0-GD3 ^in:#: (302) i NS0-GD3 (GIT) X'\^. ^Jtfc(7> ADCC fSiii'MttlS 

*mM3. ^tt H^^i?-P^^V5 Hry^J'-a^fc hM CDR ^fil^^^CDf^ 

1. h-f V^-nW"=Sr>-S l^ir:/i5?-a^t CDR SttJiL^c^S^^i^MflSt^M 

(1) 9 h 5 ^ n — r YB2/0 m^-^^^^it±mmm(Di^M 

K hrL-5RaCDR ^TO^^i.^lSi-S) ■ fiO^^'<:J' iS^— pKArn:EX1259HV3LV0 ^^M^SS^iCl^ 
XU m^W^m^-i'^:^tX^ hIL-5RaCDR S^^t^cT^^^^MM^OT-^i ^ 

^ hIL-5R a CDR ^ -pKANTEX1259HV3LV0 ^ 5 m g 4 X 10^ ffiSS<^ 7 y h 5: 

^a— =r YB2/0 ^flfe— hndf v^H V& [Cytotechnology. 3, 133 (1990)] J' J: 9 
^A=^. 40ml (7> RPMI1640-FBS(10) 96 ^J? a^Mf^^:/ V— h y K 

t±Si) }C 200 1/^7 ^/^-f 0:9-?^ Lfe, SroCOj-l-^^^-^-^— F*3-C- 37X;x 24 ^mm^l^ti 
t^. G418 §r O.Smg/ml izfj:^ j: ^ [Z.mMLX 1-2 iif^J^^Lfc; G418 »fi^^-r?^'^^m 

^(D=^tz=^-r>tiimL. mm<^mi^hfiit^:n/^x<omm±m^mi^u ±?t^c>^ ml-sr 
a CDR ^mm^^^mm^m^^^m 3 2 ^jc^i- elisa m^z x v) l it. . 

DHFR it^iF-±iiff^^flJMUXin;^^M%iSilB^-&^g6l3"e. G418 ^Sr 0. Smg/ml. MIX ^ 
SOnM-g-tf RPMI1640-FBS(10) Jg^lC 1-2X10' M/ml iCts:^ ^ 7 icMMV. 24 ^'m/b^U 
-h (Greiner^tM) (C 2ml "f O^^LfCi 5%C0j'l' -F*i!T' 37^^' I~2 iir^^ 

- 61- 



(Dmm±m^<Dm hii-sRac^R m^tji^iowMm'^m^^mmm 3 o 2 w^m-r elisa miz 
i <o btc, mm±^^izm hil-sr a cdr ^mm<D^mibm^:> ^titz ^ ^^^(Dmnmm 

G418 ^ 0. 5rag/mK JfTX i& 200nM <^SS-t:-§tf RPMI1640-FBS(10) mi&X'my&'^^A^^ . ^ 

hiL-5RaCDR i^m^^^^m^mt^^^wmw^^nti. n^ibtitLj^MU^o^^^bm&Wi 

-r a-i, 6-37 3 f ^ :7 ^ 7 --^-(Datds^tDlc^^JO^Sjfe^^v ^, ^t5¥#i<7>S:as 
thgj^lgl^^t^^ffi^tti UTS#^L^V^fc, ZO^o^ZLXnf^flit^ hIL-5RaCDR I^MK 
^*:=Sr^M^55f?^fe^^Sa:^' d No. 3 it^^ 11 4 ^ 5 B i&X'X.m^M^±-^T.^Xm 

mmw^m (B;^B^^mo< 1 T@ 1 # 3 -g-) • a5:=fTii!:SAMIIStflE^W 
5E0f ^^Ifi^^i^-fer^iJ'- («fcO< {^mm 1 Ti 1 6)) PERM BP-6690 

(2) CH0/dhfr-^J}a^^>.^:t£MMcOf^M 

W097/10354 t;i|5$it<7:>^ hIL-5RaCDR ^^ttafr^^-^i^ ^— pKANTEX1259HV3LV0 CO 4xig ^ 
1. 6 X 10' m&k(D CHO/dhfr-ilffilS---rn u i!^ ]> n a [Cytotechnology, 3, 133 

- (1990)] KJ:^mAm. 10ml !^ IMDM-FBS(10)"iC!P^L. 96 ^7 ^/Wit^^T'l^- h immm 

= yh^. G418 ^ 0.5mg/ml iZfl^^V SCMUT 1-2 ilM^U/Cc G418 Wm^^lr^'^^ 

1 5R a CDR ^^Sfe«^J"3 <D 2 ^S'^i" ELISA -ftfCl X K> i'J^ L tc, 

^^±?t4^f;:^ hIL-5R aCDR #1tK^«0^m:5^^it> 'i? 
DHFR •i^Bl'mmm^mm^^X-^W^n&^i^m^^i^^X\ G418 ^ CSag/ml. MTX ^ 
lOnM^tf IMDM-dFBSdO) ^ftillc l~2xiO'ffflSS/nil t'^<(:-5 i ^ tc»L. 24 !>.i:yi^:7°^- h 

UX. lOnM MTX »^tSr^«»^*^3S[Lyt„ ii5il^|S^^^> fjixfc-^^^VfT^Ji^^fe^^i- 
oi^Tfi:. ±IEt[Mlitc^*fel-J;'9. MTX lOOnM. 500nM i'±#^i^:. »6*JlC G418 
^ 0.5rag/ffiU MTX ^ SOOnM ^^SMT-g-tf IMDM~dFBS(10) ^J^feX'iiM'BnJM^^O. iit hIL-5Ra 

CDR mm.^^M^mrr^7^nm^m^'^fz.. %hiy^fzM'^^m)^<^^i>^^^^m^mi 

(3) ^> 5: j: o — r NSO »IS^^ I ^/tiMfla'7:"f^M 

Yarranton [BIO/TECHNOLOGY, 10, 169 (1992)] W097/10354 \C3EM<^^ 

hIL-5RaCDR ^M^^^ll-^^ ^— pKAHTEXI259HV3LV0 ±(D^i^ H ^5:0^ L i5 cDNA ^ffll^T 
hIL-5RaCDR ^m^i^^^^i' NSO ^IS^?^W^i^L. ^ hIL-5RaCDR ^ 
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2. iii#:(3^hIL-5Ra}C^1-5?^'§-iS't4fiDa!]$ (ELISA&) 

WO97/10354 ICia^cO^ hIL-5R a ;^.$ftfr KM1257 ^ PBS T lOAig/ml (D^miCmH^ti 
50^ 1 ^ 96 i>^/ucD ELISA ^O:/!/- }^ (Greiner ^hM) <?>^^ ^MZ^fl^fL^m. 
L. 4r-e20 B^fS3KJCE:^^i:/c. 1%BSA-PBS ^ lOOa ve^^ywX-ADx, ^M-T? 1 

SJ!j;^^-Tmfi-5?5teS^7'T3 5'^ Ll^o 1%BSA-PBS ^t^T. W097/103S4 <C|5«fe©^^ 
14 hIL-5Ra^ 1%BSA-PBS X* O.oAg/ml cO^^l^llrf^ Lfc^¥g^ 50y 1/!? ^^/WT-iDx. 4t: 
X' 20 ^raKl&$*fc. Klt^m. ^S-e^o^/V^ Tween-PBS "C^fc^^. J^fffem*|5©Jt#±?t^ 

$-arfc, S:JS^> ^^^^^^ Tween-PBS Xmmk. 1%BSA-PBS 3000 {§{^#f^ Lfc'-^;^:^ 
^->^-if^lRir^^fc ^ IgG (H&L) mimm (American Qualex tfcM) ^~^^^immk 
.LT. 50jxl/>?3:/VXAD;5l. S^SlX 1 NpPa^^JS $ "tfe, Tween-PBS T'^felt^^, ABTS 

(1) YB2/0M*5t5<7>£MIBS&<^t§^S'a=^^<7>i^St 

±ummm 3 <7> 1 « (d T'#iotifctfi: hiL-5RaCDR ^m^^'k ^mt zmMmmmm^ 

p->'lrG4l8 ^O.Smg/ml. OTX ^ 200nM©^S«r'-g'tf GIT«(c 3XiO^^SSa/ml <!:7'^5J:5 
tC-lli^U, 175inai= :7 7-j»L3 (Greiner IfcM) 5C 200ffil -fo^^^^LTto 5%C02 ^ :y=^^^'<-i5' 

-i^x 37t:x 8 B fai^^t^, ^m±m^mii^ l./c, i#^±M j: f ^^^^m^ n-^^hi/^y 

-i—RW^mm^m^^XU hlL-SRaCDR ^mMi^^Wm^tCo mmhtc^ hUSRaCm 
m^itimt. YB2/0-hrL-5RCDR^f$tiS#'itfc, 

(2) cHo/dhf r-ipsaa * ^<D±&tm<^m^Rxfm^<Dmm 

a — L-GlTJ SmM. CDLC ^ 0. 5%. PF68 0. 3%<D^^X'^1y EX-CELL302 i^i^i^ 3 X 10^ 
M/ml iTfcSipM^L, 4.0L m^m'^^m) ^m^^X lOOrpm <D3S 

ci-r h^77.-r-S:U«^/l-^tai&^^V^T^hIL-5RaCDRM^*^imiSUfCo 
Lfc^ hIL-SR a CDR #fit^|*:fi. CH0/d-hIL-5RCDR Vii^h^mnz. 

(3) NS0i^|g*^©^i^^JiS^J^«tF^#:<7>i!tM 

-his^ji^j 3 o 1 3g (3) xn!t>Hfd^ hiL-5RaCDR ^m^i^^^mt^MW^mmft^^ 

u~l^^ Yarranton b<^:*^?fe [BIO/TECHNOLOGY, 10. L69' (1992)] 
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SRaCDR W^^^&MbTt, MLfc^ hIL-5RaCDR ^^.^mt. NS0-hIL-5RCDR 

4. mm Lfe^ hIL-5R a CDR ^m^O>M^ 

±mmMm 3 3 ^-C'#5>tLfeW@i!lMSS-^^. MU^c 3 mm^tn; hIL-5RaCDR 1$- 
m.^f'^O^ 4a g [Nature, ,227, 680 (1970)] ECti^oT SDS-PAGE 

hIL-5RaCDR M^^PJiv V s-f t^ilTC^ftTTfi^^l:*^^ iSOKd (^^-O/^^Kd^, 
m.Tt^^T'^nm SQM 25Kd 2 F;5^^fc?>tLfc. CttJb<»^^Sfi. ^#:<^ 

H mBlV' L 00 cDNA COmmim^hm-^^tl^'^^tm (^m-.m 49K<i. L ; 23Kd. jif^ 
: 144Kd) HtC. IgG ^iSTc^frTT-ft^^Sit*^ 150Kd 

-e*>^). 3l7c^frT-e}i:J^^=-F^co S-S i^-^Jis-^^^K, m 50Kd H 

25Kd (?:>:^^fi^l*0 L gaiC^^^^ttSirV^p^^ [Antibodies: A Laboratory Manual, 
Cold Spring Harbor Laboratory; Chapter 14 (1988) . Monoclonal Antibodies: 
Principles and Practice, Academic Press Limited (1996)] i;— #^ hIL-5RaCDR 

4. *i hIL-SR ct CDR ^^1t^<$<^SaM 

1 . hIL-5R o! CDR 1^Wffh^<^ hIL-5R a tC^i" o ^-&f§tt (ELISA m) 

_h1E«M 3 CD 3 ^X'#e>ttfw 3 mm<^1^U^ hIL-SRaCDR ^ia^^^ hIL-5Ra fCM-fS 
J^^Sf^Sr^Jfe-^J 3 C 2 5t{-*i- ELISA X. 9 L-^o % 5 Elrt. ?^Jp-t-5^ hIL-5R a 

CDR ^|fi^*o«^^^ft:$-^T^^@f±^^ttufc^:i:-r'fc5o ^ 5 iKc^ufdi ? 3 

@li<30irL hIL-5R aCDR im^^mt. mmmo^ hIL-5R a 5C5t1-6^-^?St^^^ tfco ^ 

2. ^hIL-5RaCDR^^#:^ in vitro (ADCC ^14) 

iieilM^J 3 O 3 T^X-3^fl1t 3 ffim'=5lt« hIL-5RaCDR ^W^W<^ in vitro ^B&P? 
^?&14frM1*S/c*£>. }^T\z.7T^'r:>3^\^n^\ ADCC?&t4^ia^UfCc 

(1) ;iiati5^flss»c^w 

W097/10354 \Z.W^(r> hIL-5Ra0S:t>' jS ffi^^^LTV^5^ i> ;^ T j^lg;^ CTLL-2(h5R) ^ 
SPMI1640-FBS(10) ^Sfe-Cit^L. 1 X 10* »/0. Srnl ^;^Si5}C^MU. tmm^WX'h 
a Naj^CrO, ^ 3. 7MBq ^mu^X ZTCX 1. 5 ^^B^S^£:$-a:. m^^W:Mmmm bfe, SfS^. 
RPMI1640-FBS(10) m^Xmm'BLXm'L'-^y^n^m^ ^ "0 3 Sifc^L. Ml^l^St-. 4't:-C' 

30 ^m7\^'¥\mn\^xw.^\^m^^^fmm^^t'. m't^i^m^. rpmii64o-fbs(io) mm 

^ 5ml 2xlO^M/nil JcML. m^tmm^t Lfc, 

(2) 111^7^^ ^-^sa^jgcoiiM 

- 64- 



m.-^fz„ Polymorphprep (Nycomed Pharma AS %M) ^m^^X^?^^m^\^^^^. ^ 

'C-^^«tT*WJil::9'SILfCo RPM11640-FBS(10) i^^l? 3 lilM^i^^mu-C^^tm. 

(3) ADCC Sftc^iflij^ • 

96 '?^/i^U^J!g7"U-b (Falcon ^fctl) (7>^^ :^MZ±.W. (1) T-pg5lLfc^S^^BW-<^ 

(?:? 50xii (ixLo^^fis/^>^/i-) ^5^i^Ltc, ^sscvNT' <2) ^m^\^fc^y^'^^-nmMm 

hIL-5RaCDR ^fiti5tf*^€-S^?8g^ 0. 001-0. 1^ g/ml i Tt^O ^ 5 

±^i:l^#<?:)^f^^rm\ -hM<7:> ^'Cr S^iBiJ;^-rs^ i J: 0 adcc ^mtM-m^ 

(II) 

6 miCTi^UfCc B 6 tfci 3 mm<^^ hIL-SRaCDR ^M^^O 

YB2/0-hIL-5RCDR mt^Mch^^^ ADCC ^V^-C' CH0/d-hIL-5RCDR 

NS0-hIL-5RCDR ^W<Dm\m\ ^ ADCC SiSt:^ Lfc. li(±0>^^|i:^ife^i 2 (D 2 ^©^^ ^ H 

Ht's 2^^<7>fc h^bS:f*:<7:)V^i"H<^^-^t> YB2/0 WT-^SUfcJ;t^dS^'bi^''^AI)CCffi^ 
YB2/0 SflSS^^VN^^it^J;9. ADCC ^£14<^«V^^^^:=S:il^5iX-^5 C 

3. m\iVL-SKa(mW^W<^ in vivo {C^SJt^^SttWffi 

iieHJSfiJ 3 (D 3 ^-e#^Jvfc 3 S^<75^^^ hIL-5RaCDR ^miW<^ in vivo {CjbntS 
^^T\^yf^■t:^mm^\ ;fe-<^^1f/K7> hIL-5 ^^^f^M^D^f^^i- 

;tr^^ ^ihVUC^D Si?) hIL-5 (^M^^ife^ W097/10354 \Z.tdML) ^ l/x g/kg Tr 1 0 IIU. 
ff 14 SW&P^TJ; ?>^#Ufco- hIL-5RaCDR ^^^i^^ 0 0 <^ hIL-S <D4S-^ 1 mm 

3 ® (No. 301. No. 302, No. 303. No. 401, No. 402, No. 403, No. 501, No. 502, 
No. 503), ^fr^S^UJi 2 m (No. 101., No. 102) O:* if/^^MV ^fc. IS^&fl^tO 7 

0Hfjj:?)^-¥^42 Bi4-e^^^{cj^ 1ml oikf^^rl^^ffi^iiRtfca^'csaii^i^il^mu. i 

YB2/Q-hIL-5RCDR Lfcl^T'f*, jktf'^?^^<^tiSD/45^^!c:Wl$ij 

CR0/d-hIL-5RCDR ^^ff^S-%-PT?«, 1 slT'^^'feW^J-f^ffi^aSM* ?>nfct>^c^. 2 ^T-Ji^ 
<^$?10J#^{t^5£^^rfeofCo NS0-hIL-5RCDR mi^<D^-^mX'it. ^^fmumiim^ ^ 
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&.±(D'^mt. mi^(o in vivo mmt. ^m^m^^^mmmi^x-:>xi^^<^ti:^^zt 

^^L-CV^5, in;hIL-5RaCDR^ffiST:^T-f*^<^ in vivo^^OM^\t. # W 4 

2 ^-C-i2e-<fc ADCC ?Stt<^I^$tIE<D^P)6^M*btlf-' ^<Dm^?im^'<t. ADCC 

t-fe^. t Kyv^>'^(Cj;??^;P^^^^-^^'^)i^'b§3»fUfc [Method of Enzymology, 83. 
263 (1982)]. t K^v^^^^i^^Lfc^. g^SST y^::^'J'^*^?Sa:«i7Ki^M;tr N-T-fe 
f-zHk^^fofc. 2-T5/t^y v?ViwJ:5««l^%tTofc [J. Biochem., 

95, 197 (1984)1. ^«^t/c*l0 (PA M^) Surperdex Peptide HR 10/30 ;t7 7A 

2. $t«hIL-5RaCDR^fll$t1^c^PAfb2^C>j£1=iHPLC^# 

±mmMm 5 1 ^^:?^^X'«0iJ 3. xim^ntc^mw: hii-sRCDR ^^^co^^x PA it 

^^fT-5fcm. CLC-ODS (Shimadzu «) i'^SM HPLC ^W=Sr^Tofc, li^^JS 

c7>a-L-?'3v'i5^— ^ {^^y'^^M. SIGMA M) ^ FAimm^^^M^^Xmit^m^ (37'C. 
15 ^f.^). i^^HPLC-e5>WL^c (^SP). r;^/<7^>«t'^«}*30^r.1:i-^>80^P.1(?> 
gga {C^itii-'S Zt^ TaKaRa M PA {b0^:^ ^ i^- K 'S:^ V ^Xa^^ L fc. a -L-7 = 
i!^-- ^?mbi- i^lS HPLC ©^ffifi[S:5S#tiii-^^^ (48 ^R8d-5> 78 ^^i?g{C^ttl 

- . .- mm 

^^cD^^fllS a-l,6-7=i-^^^'^« (%) 

YB2/0 47 
NSO 73 

YB2/0 mmx^m^^tcW: hil-srcdr ^m^mm 47%. nso ms^x-^m^^it^ hil- 

SRCDR^igfet^fiSi^ 73%;6S N K^^|g^il5G*ffi^ N-T^^/U'i//^='f-^ ^/-^e^S 

Xh^tc^ ioT. YB2/0 mmX±m\^fctKmt. nso MT^^aLfc^^t^tJt^l-T N-^ 

3. mm^ hiL-5R a CDR ^m^i^<^Mmm.!^^m 
V 7/^^nmmi^x^muyi^m^^^'> . yb2/o ^sa. nso cm/d m-c-^ 



MLitrn hll-SRaCm 1i^m^^^(Omm^Wm^^U BIoLC (DionexW ^fflV^-C^0 





Fuc 


GlcNAc 


Gal 


Man 


ADCCSiSfe (%)* 


YB2/0 


0. 60 


4/98 


0. 30 


3.00 


42. 27 


NSO 


1.06 


3. 9-4 


0.66 


3. 00 


16. 22 


CHO/dhfr- 


0. 85 


3.59 


0.49 


3. 00 


25. 73 


CHO/dhfr- 


0. 91 


3/80 


0. 27 


3.00 


25. 73 



*tt;M-^o.oiMg/mi 

7 3— :^<^^a^tit{iv YB2/0<CH0/d<NS0 X'h . YB2/0 mmX'^M l^fz^P^ 



4. CH0/dhfr-3aBfla^m$if*:<O^^j|?:^ 
CHO/dhfr-^IBIS-e^jS Ufc^^-^ hIl-5RaCDR mU^i^*^^ PA ibi^^ia^t. CLC-ODS 

35-45 ^mf>^7 =^-^'tmz^J:^^mm. 45-6O ^rrg;3S:7:3~;^:S:^o^^T?fe^:fc„ 
CHO/dhfr-)t*flaT-:tMWi:^ hIl-5RaCDR m^lnmi. ^e^:^ 5; j^a-^ NSO ^iaX':g=0$ 

^MSitfctahll-SRaCDR Wttl^^^^-^^fforc. HPLC {t&^&tt® LC-6A =&ffiV\ iligti 
Iml/^. ;i7 9i^fi^JtataT-ff-pfCo 'SpniM h y J^-iftS^W?^ (pH7. 3) t^^^^kb. 
tifcta hIL-5RaCDR #m^^$$r5£A'^. 0. 2M a f^/^-^ >' / K (-:^;^7 7 ^^'M) 

mm<om'^fS^^yf^^tz (ioa adcc Ttts^iaij^-rsi. ms.^M^<D:^im^m 
:^co—nx^iym-^ xioo—iooo -1^) ADccsftSra^L-fc (lOBii), ^^biz^ $¥^mm^;^. S5 

OT^<^-^^^^ PA itW^t:mm\^. CLC-ODS (l^m±M) ^MV^T3£ffl HPLC 

:J^£D -^(t=E i: U T 7 =1 - ;^ j5S ^ ^>o^^^i?$> o 

^jg^Ri 1 <^ 2 35 (1) izmmvfz.:^mz^^x^ m gd3 ^^^^^m-to yb2/o mm 

>^#^Co -?:H^*n<?5 YB2/0 m^^^<^WWi^^ ^ — ^^ ^^^^^ 



ML. ^n^tl'-tr^ ^yhU o y-^h 2. n h 3 i: UfCc In: GD3 y^ftrn s/ c y 
h2. n^yhZiT^W^^^. MMmU<7) (6) <?D:^?^{i^goTfTofc:^$:^. a-1.6-7 = - 
^^J^fc'fet/^»<7:)#!^a> 50%. 45%. 29%i?feofco tiT. ih,5><^^;isf^. 

titGD3^^7^^ (50%). tnGm^^v^f^ (45%). M: GD3 ^fetl* (29%) ir^la-f 

^M^i 1 <D 2 35 (2) x-mmi^fc CH0/DG44 GD3 y^^<Dmm^w 

$e>5w. ^GD3=¥^y^#: (45%) GD3 ^^JW^ (7%) ^ffiV\ Jit GD3 ^^^^ 
(45%):^ GD3 <7%)=5:3 *5j;tJ5 1:7 CD#J-a-tf?l'a- L/c. ::iX^<D^;!£f ^. 

^^gM 10 (D (6) <D:^m^^^^xmmM^ff^t^mM. a-u6-7=^-^^wtcti:\^^mm 

(Dm^t^ 24%*5J:i/ 13% (5^tfffit) <7D^;f£l-^1iMUfc. ^flb^SlT. ^ GD3 
(24%). ^Gdi^;^y^i^ (13%) i^iai-5, 

2- GD3 iC^i-i-oJfe'g-ffi^tcOW'Ifi (ELISAife) 

yrm<o GD3 (OTM.aM) -iw^r2>s^fs^*}i^ iiw i <r> 3 ^i^^-r elisa 

3. t h 7t ^ y —^^TfllS^CSti- 5 ADCC ?gttcDM 

^ GD3 7*%*© t: > 7 / — ^SiflSft G-36i (ATCC CRL1424) (C*H~2> ADCC JtfeJt. 

(1) a^tiiiia^^s^^M 

fc h7< ^^fJS^ G-361 (D 1X10* M^^MU. :feltfe^®-e$>§ Na/'CrOi ^ 

3.7MBq ^mn^TLX ZTCX 1 i^ralRJ^^-^-fr. ^fg^;^*filS^iS LfCo SJtS:^. J&lfe^^V^fc 

(2) 

W^Kim^ 50mL ^»L. -.-«>"y :^-:f-hi; (^*Sl^a® ^ O.SmL §r;?]p^11-^ 
*^::!il:-^?fc. Ctl?: Lymphoprep (AXIS SHIELD tt®l) ?rffl</^-Cl£ffl!ftS^^{-^26V\ 
(800g. -20^F9l) t-C*W®^:»-3itfc, 3 IsI5t4>5^^ (I200rpm. ^ UTg& 

r^^. :@:Wl^ffi^^-C2xi0^j|igj|^inL(^ig|^T?f¥»L. t V z^^-V ^ ^ ^ —M^W-h 
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(3) ADCC ©i^^ffl^ 

96 (Falcon i±M) <D^^^M^±,m (1) X'm^fcummmmm 

<D 50mL (IXIO^M/C'^/W ^5^^UfCo ^>CV^T-±ia (2) T'TObfcfc 

:5) SsJ&C Lfz. $ b *t: GD3 0. 0005-5 m gM t^J:Zi.O izM^. 

-sci-cpi^Lfc^ "cr t h=!^y^:^^-mmfm. w^imm^ojxi^'oizmm 

/Co ^PflS^^S'fi (%) limU^ ill) l^i^J^^Jbfc, 

GD3 (0. 0005-5 /z g/mL) (;::iott S ADCC 2 i&t7>'^?&A K-t— <A. 

LycJ;5{C. t)tGD3 =^p£5^^<^ ADCC?&ffit. V^T i^©»^gSi-^5V^Tt> a-1, 6-7 

;^ *^^fc/iv «<?>#i^lci:tf!J UT±#i-5 mm L7h. ^M^:6Jfg:itix{i\ ADCC 
«ig;Ti-5o Ki^iSS/j^ 0.05/1 g/ral- Tit ^ a-i.6-7 3-:^4r^;feJtet/^«^5 2 4%. 2 

9%. 4 5%idXXf5 0%<D ADCC ?§i4J*!5M#i^iSl^®'t4^^L-fcdi. a-he-'7=i—P^ 

■-t^tz^^ ^mmn^ 2 0 %^^(D^i^X'h^ , 1 3 %*5 j;t;« 7 %-e{±. ADCC mm-im^^ fco 

8. a-h6-^=^-^ ^mt^ V ^!K0<^#J'^O^7^e ^J?C CCR4 ^ :^ V^WCOm'&Wm 
1. K CCR4 ^$T;f$^^^£Mm^^f^^ 

WOOl/64754 WMi<D^ CCR4 y^^O^ >^7^AM^m-<^ ^-pKANTEX2160 S^^V^-C^rt 
CCR4 ^^i$:c^^^^«^m*i^>I.TO J; 9. 5' LTitM Lfc. 

(1) 9 5' b 5 ^ cr —7 YB2/0 ^flS^^ V ^fc^0mS<?>f^il 

lO^g CCR4 ar;<7^#:^^'<^i5?-pKANTEX2160 ^ 4X10« h 5 ^tn-^ 

YB2/0 JNBia- (ATCC CRL1662) --o^U^ Vn^V — C/3>-^£ [Cytotechnology, 3, 133 
(1990)] l^J:^)^A^, 40inL O Hybri-doma-SFM-FBS(5) [FBS (PAA ydfy M) -XM) 
5%-g-t?Hybridoma-SFMM V If h n i^^V^m)] lC?i?lU 96 !? ^ 

24 ^r^lJt^Ufeil. G418 ^ WmL tc:/^^ J; 5 iC-^AflbX 1~2 iSffflig-^ Ufc, G418 ilttt^ 

^ £0^ CCR4 ^ / y ^5lf^<^6tMIS-&Si±^^iiS^y 8 cr> 2 ^15m«7? ELISA ^ 19 tll^ UfCo 

tf^-b^4^t-*n; CCR4 ^ ^ y^^tD^Miim^^ihtc^ j^;V(T>rir^m^mz^^^X\'t. 
im^'R^mtn^^nmVX^'^m.'SL^^m^^^^B&^X. G4I8 ^ Im^/mU DHFRt^Pa^ 
^J-t?fe^MTX (SIGMA ^1^) ?r50nM^tfHybridonia-SFM-FBS(5) l~2X10'|fflia/ml !' 
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j'^^i^M'^U. 2A pz^/^y^-h (GreinerttM) 1ml "fo^iitfc, S%CO^^ 
^^-_^_f*^X' ST^C-e l~2 Mra1^C-Cs SOnM MTX m^^^^J^Wimm^WM'Utc. ^ 

wm^<^mMti^it>ti>nrz^:y^/T^om^±m^oi^ ccr4 ^;A^^i^o^wM^m^=s:m 

JSflJ 8 £0 2 mis® ELISA -fetw J: <0 Vfc. 

^km^<D^mz.J^V) ^ MTX Mc^^i^ m 200nM (^5S^T"gt^ 

Hybridoma-SFM-FBS(5) ^-CiiJi-ST^A^o. ^5t CCR4 ^et^^i^^M-fSMfti^l*^ 

ffV^, #^ntc^n-^>'ftt^Sr KM2760#58-35-16 l^^feW 9 ICTf^ir a-l.S- 

(2) CH0/DG44 MM V ^M*BllS<^f^l5l 
45tCCR4 ^tjtf^^m-^^ :5^-pKANTEX2160 <Z>4;ig^l.6X 10*faiS(D CH0/DG44 M^^^ 
hnd^U^i^a^-vfe [Cytotechnology, 3. 133 (1990)] t-J:'?'^^. 10ml © IMDJi- 
<iFBS(10)-HT(l) [dFBS (-f ^-t' 1- n i:;^^: V|±m) § 10%. HT supplement (-Otfhni^^ 
V-tiJiJ) ^ 1 i^^^-C^tj- IMDM V t' h a v?^ ^1=±M) 3 (C^v^ 96 !^ ^^^imm 

yu-h (S^58^1±M) 100jiil/^^ = /V-fo^aUfc« 5%C0i-r V^ar^-^-^-rt-C- 
ST'Cs 24B#TO-||Lfc^. IMDM-dFBS(lO) (^l^if FBS ^ IMDM Jtife) {Ci^ife^^ 

mm 8 O 2 TOiffi'^ ELISA i 9 iSJ:^ tfCo 

DHFR ite^ii'l©y*^f'Jffl^^^*^^S=^^^^B*^tS a6<]T'. MTX ^ SOnM -^t? IMDM- 
dPBSdO) i^mi^ 1-2 xiO^^ia/ml'.^Cri^j: 5 iCliSU 24 -^^/^l/l^-f (^W^a 
M) O.Sml -fO^aUfeo 5%C0,^V^*-<-^-t^-e 37rT' 1-2 Mt^J^^L-C. 50nM 

±|E^rai^<^^fei-<}: ^3 > MTX 200nM }C_b#$*. it^6t)}' MTX §r 200nM Oig«-e^ 

tfiMDM-dFBsao) mmx-mm:^mt^^. m.ccM^;^yVii^^^^m.ir^i^'^^Wi^^nf^o 
nhtifcmw^^it 5-03 wt^nntzo mmwi 9 t^i-a-i.6-:7=3 v^^w h^:^^^ 

$t; CCR4 ymm-RJi:^ t h ccr4 m^i^mm-<y'^ k^: ^^xp^m 1 (iH?ij#-§- 

25) ^^I^UfC. ELISA felc:J;S?§tt^i]';^^cMV^5fc*s UiT<D;^^X' BSA (Bovine Serum 

Albumin) (i-;&7i'7^:^^l±«) h<D-=y^y^J^^~-y^m^^^ W^h\.xm^^t^. -rUt> 
t,. 10 mg CO BSA ^^tP PBS 900 mL tC. 100ml <D 25mg/niL SMCC [4-(N-^ l^-f 5 hV ^ 
/V) v-^a-.^i?->'-l-;^7/U-#>->y .;/^Tv'5' K N-t: Fo v-^-f 5; K^;^7";l^3 
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(v'^-^^±M)-IMSO^?^^Sr vortex LfJ:i^h^T\^. 30 Mv^o< K) hmWl^tCc 25 mL PBS 
X'WitLtc NAP-10 ;t7?A^^if<?>^/V5>ji;ir^ACMJ^a ImL ^T7"7-f l.SniL PBS 
^mm^^itm&m^ BSA-SMCC (Ajsoli^:^^^ BSA ^S^^S), 0.5 mg 

iTyit-^m 1 250niL PBS ^jJOXL. £fcv>i? 250idL DMF ^jB^X^:^JCl§^^$-^fi^. mi^(r> 
BSA-SMCC (BSA h 25mg) ^ vortex VX 3 ^Pr^i^o < l9SI#Lfc, KJ^m 

^ PBS {c^Lx 4°Cs -ifeWL. »M o.o5%i7^^^ i 5{cTi?^b•:^ h y i^j^^mmi. 

X. 0.22 my >f ~Xhm Lfc^ BSA-ih-^fe 1 ^IjS t-fc, 

0.05//g/tnL. BOjul/!^^^^-^:^-!*^; 4'CT?-|fe:i55c{t LT^^^H^fc, PBS T-?5fej#-^\ 1%BSA- 
PBS 100AiL/l>a./WX'J!JD^. Mm.X 1 ^r^K^S^^-^-C^^^-rS^SteS^T'n^/i^ LfCo # 
0. 05%Twreen20 ^^t? PBS (iJiT. T^en-PBS i^lS-TS) "eftit^. Ji^gltS^ 

PBST-^fc?^^. l%BSA-PBST-600O^tC«L7t'</V:r^iX^— If^^Sti'^Kk MgG(v) ^ 

(American Qualex ^Sr:;^^l*^Mi LT, ^tu^tt 50;.L/'>a:/UT-iDX.. 

MTM^PalSf&^^irfc. E^S^^, Tween-PBS -e^fejf-^. ABTS SSiS^ 50;^ L/!> :n/kT'*n;t 
-C^fe$-?ir.- 20 i^^i' 5%SDS 50// 1/^7 ai 71^50 xTSJ5§r1?ih Lfc, ^c;^^ 0D415 ^ 

i'J^LfCo '3?M 8 tfC) 1 ^Ti#?>ilfc^ CCR4 ^fet^tt. CCR4 tr^f-f ^j^-g-ftti?:^ 0 

3. ^CCR4^;<^m#:«^J^M 

KM2760#58-35-16 $r 200nM MTX. Daigo' s GF21 i^^HM^) ^ 5%(?>^^^T-^tf 
HybridoTna-SFM (-T t* ^ n v>V Ig^iifiJC 2X lO^|0I|&/ml i /jjSl^i^M ^ If 

(^l^m^M) ^m^^X 37°COmm^F*5T' Fed-Batch }g#it^L3^, 8-10 BP^^ 
^LTHilKUfcig^^Jf J;!?. Prosep-A (^y^KTliM) 9 A5:t?y/^;Sii^^fflv^X. 
tfi CCR4 =3f ^ 7i)t^**f^ tfc, ttSJ Lfcfel CCR4 ^a:^$:Sr KM2760-1 i: 

(2) CHO/DG44^SS**®^^Mffl5S<7>i^*:^t5»tOM 

mSSM 8 <7> 1 ^ (2) Xn^ixitm ecu yfet#:^^^M-r5»^^ii*lBlS* 5-03 
IMDM-dFBS(lO) ^■Jife't'X% 182cni^:79^^ (Greiner ttSU) {CT 5%C02 -Y i^^^a.-^— F*? 

25ral <D PBS 7r-iC-CM?rifti^m> EXCELL301 J^Jfil (JRH ^) * 35ml ^AL/to 
5%C0,^>^:^^-^-^X 37°C5CT 7 SPaW^^. Jtft^SiR Lfc, it^±«i 

Prosep-A (5 y jKTi±S^) ;^77A^ffiv^T. ^#oSi!^#{::#v\ Jt: com 

m L7to JfS® UfeJit CCR4 ^mtlt. KM3060 i^SirJ-ftfc. 

KM2760-1 13 iU^ KM3060 <r> CCR4 IC'^i" ^ ^^^St^^ ELISA [Zi.^ tfc^M. !3^<^)^ 
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4. m^U)t$lCCR4^p<f^^<?>fillf • 

1 mx'^^hfhtc^m.W}mmf^X'±m. mm ufc 2 @^<^in: ccr4 TKft:'?^^ 4 

fig [Nature, 227, 680 (1970)] ?C^oT SDS-PAGE U^ 

^— «Z>/<> K:5^s 3l7C^#TT-fi^ 50Kd iJiSi^ 25Kd 2 :4c<^^<> K*s|g* ?>*^:ta ^ix?><^ 

5^^s:f^. ^^<D H m^t>' L spo cDNA omMmm^hm^^fi^^^^ (am-m 49Kci. l 

m : ^ 23Kd. ; m 144Kd) ^mtJ-lSrU. lEiC. IgG m<Oinimt. ^j15c^#TX' 

fi^^lrii^ iSOKd -Cfet). S7c^#TT'{t:9^rt<7> S-S ^-^^s^Kr^n. 50Kd <7>^^ 
fi^^O H 25Kd <7)^^l:Vi#0 L i^fCi^li^iX^ i: V^^^^ [Antibodies: A 

Laboratory Manual. Cold Spring Harbor Laboratory, Chapter 14 (1988) . Monoclonal 
Antibodies: Principles and Practice, Academic Press Limited (1996)] t—W^'L. ^ 

ecu y^m'-iE^^^mm<D^i^'^^t Lx^m.^fi. t^-^^mm^fitz^ttmrn^ntco 

mnmSO^Zm (D -el^MLfc. ¥B2/OMSS*O^CCR4 ^;^7^0:KM276O-1 mM 
mSCOZm (2) L^, CH0/DG44 mm^^<D^ CCR4 ^ ^ KM3060 

^Jg^J 10 <^ (6) 0;^feiCtt^oTfTofc. a-l,6-y ^>-::^lr^fc^&V^^^Oii!-^{*," 
KM2760 }i 87%. KM3060 It 8%Xh':>tz., SXT. Ztlb<DHm-^. ^ CCR4 dp;^ 

(87%). ^ccu^^y^i^ (8%) is^ia^^o 

^aCCR4 (87%) t^CCM^;iy^i^ (8%) ilr^V^, ^CCR4^;^^ 

(87%):$it CCR4 ^tnl^: (8%) =1:39. 16:67. 22:57. 32:47. 42:37 <D^\^Xm.^ 

y zj—y^-^&ni^f^^^'mm^m-^n. ^tieix9%. i8%. 27%. 39%. 4s%x^-^i^o ut. 

ZtlhO^'^^^ ecu (9%) ; ^ CCR4 (18%) . $t: CCR4 

(27%). ^t:ccR4^7'7K^^ (39%). ^o:M^:^y^W (46%) ir^lSl-^o 
B 16 DiCJi. ^^;iS|-0»m^>tf(^^m^^Lfc. a-l,6-7=>-^^#fc^^V«<75frJ-8- 

6. CCR4a5t&'<:r^M-*M-5l$-^fS't4<^fPii (ELISAjS) 

^MM 8 CD 5 ^-e^ffilLfca-1,6-73— ^Sr^^fej'iV^^^CO^J-g'COm/iS 6 Sli<^^ 

CCR4 7^f$c CCR4 SS^-^:/^ Mc^fSft^Stiri^M 8 (D 2 }:iie^©:^-/feicti&o 
^CD,^^. % 17 d^c.^LfcJ: 5 {C. 6 nm.<^tfi CCR4 ^^^f^fi. i^THtR^*^ CCR4 

7. t b CCR4 g%^7fflli:^iC^-r5 ADCC Si4<03'fg5 

feiC CCR4 y^1*<^k h CCR4 i^^^MX-fc^ CCR4/EL-4 J^IS (WOOl/64754) \^mr^ 
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(1) m^m?mm<7)mm 

WOOl/64754 \ZWM<D)^-V CCR4 ^^^LTV^S CCR4/EL-4 te<7> 1. 5X lO'^M^M 
M^&^W^h^ Na/'CrO, ^ 5. 55MBq ^S/!jP;tT 37°C-e 1 mm 30 ^^-RBSJS^^-^v l[II«a%S§C 

(2) t Hai:7j:^^--«^?^<7^M 

fi#A*ffijllL 60mL ^S^^U. '^/■^U^-i-fy (M7KS«® ^ 0.6mL ^mx.m^ 

t^izm'^fCo Lymphoprep (AXIS SHIELD It^t) ^^t/^TMl&P^^5-=S£i'\ ^-L-^SS 

(3) MXXm^fDWi'^ 

96 ^^^/^U#:]S:7'u— f (Falcon ItM) <D^t'^M^±.^ (l) T-fii!! L fc^fitlM^iS 
50;iL (1X10' law ^^z^/V) ?r:J^i£U/Co ^fcV^T'JilS (2) h^y^^^^- 
100m L' (5X10^ ^illS/f>^.'K t h^-7aii^i7-^SSi^^^fla©jtti 50:l i ''j: 
-5) jSis;!jPLfc« § 6$-. ^ CCR4 0. 0001-10 ^s/mL t'^ct^^ 9 t-;!JP 

(%) itmm^ (ID i::J;'3^^fco 

m 18 m^XXr^^ 19 ct-l.6-:7=i-:^§r^^fc;k!/^*|s|gcDSil-g'OS7*j:5iT: CCR4 

ym^<D^m^^ (0. 001-10 Mg/raL) ADCCgit^2iS'0'ei#AK:h— (A, B) <D 

^-m^^trm^^xmMvtzm^^^i^^fi^vfc, m is mtsxz:!^^ 19 nf-^tfe 

^ CCR4 ^^yU^oy ADCC gmiv^-ftlOtt^^^^t^i5t^r a-l, 6-:7a-;^^ 

Ti-^o ^^^^36^ 0.01;tg/iiil Xi-i. a-l,6-y^—:^^mz:^^^mm^2 7%. 3 9 %i3 
J:t>^4 6%<^ ADCC fti4f1:i£m^<^i^>'^?S-a^^bfciS, a-1, 6-7 =«— :^ ^r^fc^^VM^ 
}5i2 0%*fii]<7>m^Xii. ADCC ?i&me75^^feo ;^ K:^-;3':^ 

fs:^xi>mmxhott. . - ■ 

(1) ^mSS^I^ft^-:^^ cDNA iOM^ 

h'rimmMTnmm^B^ (dhfr) ^r^a Lfc^-\'-l'--X-'NA^^-^pm*5!? 
CH0/DG44 m*3j:U«7 y h $3in— r YB2/0 »j: v &.T'^^MX—:^0. cDNA 



/Co 

CH0/DG44 mm.^ 10% ^^yj^}^5km (Life Technologies *tM) ^IXJ^ 1 ^l^^O HT 
supplement (Life Technologies Lfc IMDM J^ilfe (Life Technologies |±M) 

^^L. 2X10^fi/ml <Df^mX--m^nmm^m nsy^^^ (Creiner^m) 15ml SI^L 
/Co "S/c> YB2/0 lll&^r 10% ^7 v^a&i?jfD.^S (Life Technologies M) . 4mmoI/I L-GLN 
(Life Technologies !fc®i) ^ '^iJD Ufc RPMI1640 Ifi^^ (Life Technologies fel^) 
2X10*i@/!nl (Dm^X-nW^fik^^m T75 37 9^^2 (Greiner ?±M) 15ml »^L/Co 3tL 
ST'CfT? 5%CO,^:^=3r3.^~i5'-F^r-Jt^L. j$^10i.2Bi, 3Bi.40 giSi 
t;J5 H iiC«5eJtolia IXlO'ffi^lsllCtm. RNAeasy (QIAGEN ItM) I '0 l^H<Dm.mmcn 

±RNA 5r 45Atl RQl RNase-Free DNase (Promega ?±M) 1/^1. #ii<^ 

lOXDNase buffer 5m In RNasin Ribonuclease inhibitor (Promega tt^) 0.5/il Ir-^tl^ 
tL5r^i»U-C. 37rT- 30 ^FelKf&^it^^ilca:?). ^;^4»5cilAtfcy/A DNA ?r5^ 
Ltz. S^S^s RNAeasy (QIAGEN RNA 5:^1^® 50^1 iO^STKt-^^^U 

^^ibtt/c^-^*^^ RNAS/zg l-^L-; SITERSCRIPT™ Preamplification System for First 
Strand cDNA Synthesis (Life Technologies ^±M) ^ffiV^T^fe#^t^^J§iC^^&V^ ^ 
(dT) ^:fy'{^-t L /t 20 (x 1 (D^-T?i£^^S^£:^^f ? r t J; . -^m cDNA tr-a-fife b 
fc* ^^±tMJi^^M<x-h6-y:2'y/u-hv>P^y^y-^ (^T. FUT8 i^V^^). ^-T^ 

^>'^^a-=^^^^\:nm^mm<D-i immm^. m-^m pcr fcj;5=§-®e^^^^s<^^s 

(2) ^^-^'-f X/N ^ -FUT8 j;r;?^ K FUT8 <D^ cDNA $|5:$}-ir>^'<D^# 

-_X^Nj:.^i5y— FUT8 iS^Xf y y h FUT8 cDNA tI5^asif)tcOlX#!*. JJI-Tc^^JH 
TtTofc (^20 11!), 

:t"f. t h FUT8 cDNA [J. Biochem. . 121, 626 (1997)] *5j;l^^^ FUT8 CO cDNA [J. 
Biol. Ghen.. 271, 27810 (1996)] {C*®(^:^Sie?I|{C*fLX#^6tf7'^^y^^- (SB^i# 

^lCDNA^y7«5^— ^ExTaq (S^Sit^tM) (D bfcJt^ 2 B S 

CHO TffiSa*!^ cDNA i3j:tJ« YB2/0 aiS*?!? cDNA ^^^lixl ^"ttf 23^1 <DS« [ExTaq 
buffer (^Mitlil^)> 0.2nunol/l dNTPss O-S^niol/l ±ISjS^^^^#S^:7°^-Y-^- (SB^J 

#^ 4 *5j;u^E?iJ#-§- 5)] ^^^u; 5j^y ^^-ifiS^s^S (PCR) %^Tofeo pcr 

94rT' 1 ^m<Dl}m<Dm. 94^X' 30 SS^CX 30 72rX' 2 :5^Ri!d-^7te5^;&5r 1 

i^-i" ^/vt 30 $ 72r-c- 10 ^mMm-r^^wx-nofc. 

PCR o.8%T:^fn^;=;>7*yu^^Mtc^L. Hi^^^mmm^ 979bp ^ 

GENECLEAN Spin Kit (BIO 101 ttffi) • =Sr^ WrmM 3^@7k 10^1 XmmVtz (OT. T 
;4fD-^>^/W;'j^5>cD m giT>t<DifgiSft::ti^<^:^jfe^^V-fc). ilSit^i^^T- 4m 1 TOPO 
TA cloning Kit (Invitrogen |±M) <Dm.mm^m^X. -fy-A^ F pCR2. 1 -»AL, S^K 
j5S:?ef^ffl''^'C;^ra -XLl-Blue ^$^-^><bc7>:^^^'[Proc. Natl. Acad. Sci. USA. 69. 
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2110 (1972)] ieir. izmmmmmmzitzo:^^^m\^it) izji'ommm^Lti^ 

fl±^i-^^ ~»''m^='^^—<Dbib cDNA TS^m^^^tlfc 6 ^o— <c^^<D^m 
[Nucleic Acids Research, t 1513 (1979)] (UT. -^9:^^ K<?>*^;^^iCtt^<D;^&^ 

^y^P^i. Vl^nA^flfz cDNA ^T^mMUmt. DNA v'-^3l>'^^-377 (Parkin Elmer ^± 
M) i=i:TJ BigDye Terminator Cycle Sequencing FS Ready Reaction Kit (Parkin Elmer 

»A cDNA dS. f^^-r=— X/^-£.7;^— FUT8 *5j;t>*7 h PUTS (IH^iJM 6 *=J:t>' 7 

-T) cD^-y:/y-T''f ^^7 1^— -t. (ORF) Ui»mm^^—v-t^:it^-m^vfco c<?5 

#7^9;^ 5 K5r CHFUT8-PCR2. 1 YBFUT8-pCR2. 1 

(3) — X/^i^7;^J'— i3-r:?^^*5j:t)^'y -y K iS-T^f^^ cDNA 

ofc (m 21111), 

^-f^ ^^-r-f— — X^^-'^^:?'— jS-r^^^'y/.^IE^J (GenBank, U20114) *5j:0:9-;'h 
^-ri7f->-<>^/i>.iBJiJ [Nucleic Acids Research, 11, 1759 (1983)3 ^ <0 . ^SRUfl^^^^ K 

DNA>j^y tf KOD (MWM^±M) ^^VN-C. (l) X-MLfc^^2 BB<^ 

cm jiifflSS*5fe cDNA *5J;t>'YB2/0 m^^^ cDNA 1^1 ^Sf-atf 25^1 (^SJ^M [KOD buffer #1 
: (M^^^itm) . 0.2nimol/l dNTPs; 'lmraol/l MgCL. 0.4juinol/l ^Ul&B^^^^y''^ ^ ^ 

— (a2^iJ#-"-8*5J;U^9. :tfc{4iE?iJ#-^8i3J:t)?iO). 5% DMSO] ^flS^b. PCR&tfo/c= 
PCR it. 94rX' 4 55-|ffl©^fD^<^=^> 98°CT- 15 #fa1. 65°CT- 2 74''CT- 30 #rBl:6^5>^^^ 

^j^^^ 1 V-4 ^/^t LX< 25 f-'T ^/i^n-oti, 

PCRm. KJj;?S§:0.8%r;tfn-p;>fVU'm^^i!!5-#^b. 1#^-^3ifIl*lf>T- 1128bp trMU 
fCc DNA »f>t}:i^tb. NEGALABEL (M5t&M) ^fflV^T; |?sMcDt5£B^gfC:^l> DNA5' * 
^<D]} ^mit^n^fc. •^SJ^I^j:'9ai^/<-y^itM^^ffiv^X DNA l^>r^E!iKL. 

—:f7. y7^% K pBluescriptll KS(+) 3 m g (Strategene IfcM) ^ NEBuffer 2 (New 
England Biolabs «) 35 /xl fC^g^iL. 16 jlgH^ EcoRV (^?S3tW ^M^X 

37t:-e 3 mmmitKJt^^ff^tl. ^RStm^^ pHS. O Imol/l Tris-HCl ^« 35;u 1 ioi;l>' 
±Si® CIS 515 Alkaline Phosphatase (^SitM) 3. 5 y 1 ^^ilD LT esrX' 30 r^-felS 

^/I'j^.mtiim^m^'^^^^ y—^^'itmm=kn^\ miRLfc dna if>T-*?^^* 100^1 {'^^i- 

±l£T^#7tf-^-f ^-X/NixT;^— cDNA **3ii|iS8lf>T-*5J;tJ^7^y h cDNA S 5!5ittIKff ^I" 
(I192bp) 4/xK y^;^? K pBluescriptll KS (+) 6 EcoRV-EcoRV BJf >t (i^^J 3. 0Kb) 1^1^ 
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Ligation High iM^mm^) Syl^^-g-U le'CX^ ZO ^mmt^^^^^ ^ ticX ^'^^K 

i^^^y^X Kt'ffA^ttfc cDNA OMSia^Jft. DNA iX— ^7:J^V^i^-^37T (Parkin Elmer It 
J3,j;t)^ BigDye Terminator Cycle Sequencing FS Ready Reaction Kit (Parkin Elmer 

f$A gDNA i^-r^=^~:<y^2.7^^-i'TP^y^f(Jy b j3-r^^>-# cDNA ORF 
^*Sfi?iJ ^ =1 - K-r 5 r i L - © 5 -b PCR IC# 5 9 =&lSie?<JF^ 

<^^tj:\^^y'y^^ KDNA ^^ii^tfco aiT. chac-pBS joJ:tJ= ybac-pBS t 

(4) FUT8 ^ K*3 J; U^F^a^zr^-hn 

iLT, (2) X'f#fc^-r-f =^-X/^i=.;^:?^-FUT8 *3i;t^7 2' h FUT8 (D^ cDM 

PCR2.1 !aa^^^f£T^7;^$ Kr*&5 CHFT8-pCR2. l iSi:^' YBFT8-pCR2.1 ^{^JW^ 
EcoRI -e-gl^tiam^kUrc DNA ^^^/^fc. PUTS ^l-<75rtfi53 ^ h n -/V^: UTit^ CHFT8- 
pCR2:l ^XXJ^ YBFT8-PCR2.1 «7>5^> ^^^=-X/-i.x^^-FUT8 id^X^yy h FUT8 <0F^1 
^ffiSSS?>J<?:5 Scal-Hindlll 203bp i: J: ^i? #?,nfc CHFT8d-pCR2. L ib^J: 

t^• YBFT8d-pCR2. 1 fJJISP^ EcoRI X'^K LjE^{b bfc DNA $r^V^fc. tlTSC^t^l^^a^ 

^^^^-X^.i^^^-FUT8 ioJ:-a«y->' h FUT8 o;^^ K<7?PM!m<7>#iti-etTo 

7^7:^5: K CHFT8-pCR2. 1 2yg Ir NEBuf f er 2 (New England Biolabs ai^) 40 /il 
24 m^^^J 151^5^ EcoRI (^«?±l^) ^^JPx.T 37°Cl:- 3 ^P^mSJS^=ff ofeo - 
-^^ -fy:K$^ K YBFT8-pCR2. 1 liigk NEBuffer 2 (New England Biolabs ttM) 40 m1 i-^ 

--X/NA^i?^"FUT8 ^XXJ^y^yh FUT8 cDNA ^l^m}ii:^ts- EcoRI-EcoRI 
1Kb) K CHFT8-PCR2.1 jo it/ yBFT8-pCR2. 1 X^^mtfltiZt^m^^^^f^o # 

K» i 13 . 1 y g/ml V®e*Jl5 t-RNA (SIGMA ?±i© ^M^^X 0. 02fg/ m 1. 0. 2fg/ fx 1. 
lfg/;il. 2fg/;/K lOfg/^U 20fg/Ml^ 100fg/;il C0#«^^i4U ^f^^T -f - 

— X/^A;^^^-FUT8 idXXf^-yh FUT8 ^O;^^ ^i?'— K t Lfc„ 

^^^--X^N^;^^— FUT8 isXD^yt/h FUT8 CO^U=^y Vt^—^^<DmUitd:(^iiOi' 

n-^tz cm 22 m). dna y ^— kod (M^'^m^m) ^rn^^x. chft8-pcr2- i *3j:t>* 

yBFT8-pCR2/l 5ng ^^tf 25^1 <^KiS^S [KOD buffer #1 iM^Wm^n) . 0. 2inmol/l 
dNTPs. lmol/1 MgCl,, 0.4Mmol/l mm^^myr4^- (S5^j#^lI*3iU^ i2). 5% 
DMSO] ^mmV. PCR^tTo-fc. PCRfi. 94°CX'4^r^<^t)D^^O^> 98'CX- 15 65t:Tr 
2f>B8. 74r-r-30 W/b-e>>^5SJS^l i^-^:?'^^i:l-^^ 25 f-^T ^^^frof-, PCRm> ^ 
0.8%T:;«fa-^-i^VP^rv^i&{'#tl'^ 4.7Kb trMLft, ^ DNA if 

}tizMl.. MEGALABEL i^mM^) '^m^'-X . ^#(^t^L?g#^r^^V^ DNA5' P V^^tSr 



tCo ±.mX'Wzmkm)i (7^ 4.7Kb) S;:^! iBj;t>' Ligation High (^^I^MiJi) 5m1^M 
-a^ 16°C-e 30 5^|S3SJ:£:$iJ 5 C i: {c J: «5 @ SWfbS^^fTo-fc, 

mR!t^'m^^^'x±mm msaW^m^mmL. #?>ixfcri/e>'y >ittt^ 9 

<2i^(;5;^\fe}'^o-c#'^y7;^ $ K dna ^mm^fc. #^7;^ 5 K dna i^nv dna 

377 (Parkin Elmer ttM) i3J:t>' BigDye Terminator Cycle Sequencing FS Ready 
Reaction Kit (Parkin Elmer ^tM) V ^Tia^iJ^^^m \ I^^^;^ ^ FJcff A^^tfc^ 
=.-X/Ni^;< FUT8 is J; tFy !y f FUT8 ©F^S|5:SSia?lJ Scal-Hindlll m 203bp 3iS:5^f^ 
U 7t C ^?tB L fCo # b tlfc^T'^ ;^ 5 K CHFT8d-pCR2. liSXtf YBFT8d-pCR2. 1 t Wir, 
^^{C-fvT^^ K CHFT8d-pCR2. 1 Zns^ NEBuffer 2 (New England Biolabs ^±M) 40^ 1 

^f?L. 24Wfi:(?:;iiiii5S^^EcoRi (^sit^t®) ^m^xziTTzmmmitRm^n'ofc. 

— T'y;^? K YBFT8d-pCR2. 1 5r NEBuffer 2 (New England Biolabs ^±M) 40^1 

tc^^L. 24^&<Df!?iTO^EcoRi (^Mit^i:^) ^M^x zi^x zmmm<m}t^n^f^o 

0.8%T;^f^-;=^yy^'^^^itI}''^L. Ji^iijpa^^m^iSJ- J: ^? 
^-_X/^A^^-FUT8 idXXy^'f^y V FUT8 tl5^i)f>t(7?f^MSi£^J 203bp t^X^l.tM)i 
^^tf EcoRI-EcoRI ^y^t (^ 800bp) 7^ 5 K CHFT8d-T>CR2, 1 *5 J;t/ YBFT8d-pCR2. 1 ^ 
9:^il$^fcr <5:%«LfCo ^SfS^^J:*?. l;ig/ml y^:^^^^^ t-RNA (SIGMA Ihi^) 
^^v^r 2fg//zl .^#-«^ML. -i^5>^f^i''^'^-X/^A;^^-FUT8 *5j:ti^y-;/ h 
FUT8 COF^ISP h n —/I' i: LfCo 

(5) ^-T^^^^y^^ K*5 J; I>'F*3lfl5 =1 h n — /K^fSSi 

>?'Vi?'-Ki LT. (3) xm::.^^^^—'^^'^^'^^-^-T^^^^^^-^yyy^- 
r^=^^y^ cDNA <?:) ORF ^SSr pBluescriptll KS(+) ^C,ia^iiA/fcy7 5 K"e$>^ CHAc- 
pBS ii YBAc-pBS HU*f^0JIS^^ JUndlH S3 J:l>* PstI T\ ^^^{IMPS^^ Hindlll 
joi:U« Kgnl -e. ^-sr^irL-E^-fbLfc DNA Sr^t'^/Co ^-T^^^^-^SiTDf^SP^ h o-/^ 
iUTf*. CHAc-pBS33j;tPYBAc-pBS O'"5^, ^.1r^^-X/^i.^^- ^-T cJ'f^^'ib^iU^y 
,^ }.^-r:7f=->'<^F*ga5:^Sia?lJ<7> Dralll-pralll Wi 180bp =Sr^^$-*6 r <b J: D 4^?>tL 
CHAcd-pBS i3J:t>- YBAcd-pBS =1:. Mft^JPS^sg Hindlll do J; PstI ^#{*^JPS^ 
^HindIIIi3J;l5KEnI"^v ©»f LlEi^fb bfc DNA Srffil^fc. ^XTVL^<DWm^mh-r^. 

(7>^|t|HT?frofCo 7°^;^ 5 K CHAc-pBS 2m g ^ NEBuffer 2 (New England Biolabs It® 40 
^1 {'^^^L. 25 m&©$i|PS|?^ Hindlll (SMitl±^) 20 mfic^ PstI (Sf@« 

^) iM^X 3T'CX 3 l*PBl?^^bK5&^^To-fcc K YBAc-pBS 2^6 ^ 

NEBuffer 2 (New England Biolabs ^) iOfil (C^^L. 25 mG:<DMPS^I^ Hindlll (^ 

^n-X/NA7^^-0-T^5=->:*3j;O«y-7 hj8-7-:7^># cDNA ORF ^^'k^t^ Hindlll- 
Pstl ®rJt*5j:TJ^ Hindlll-KEnI if>t (1^ 1. 2Kb) S^:/^:^ 51 K CHAc-pBS ^^ZI YBAc-pBS i 
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i)^m^titc:ii:^mm-L-fco ^KJt^mx^. ihsmi ^o^nm^ t-RNA (sigma ^m) 

^fflV^T 2pg/nU Ipg/nU 200fg/A^l^ lOOfs/ liU 20fg/;ul <7>*|i^j^&IS^L. :itib 

fi^CO^m-efTofi (^23'0)o CHAc-pBS 2 m g lOOng/ m 1 BSA (New England Biolabs It 
m ir^tS' NEBuffer 3 (New England Biolabs 100^1 10 m^<^MB^ 

drain (N«w England Biolabs) ^Mx.X ZlX^X' 3 mMmitS.ft^^n':>fc, f^JS^ScfcO^ 
^ /-/Ujit^^fe^^VNT DNA SiT^t^mte DNA Blunting Kit (^SitttS^) ^^V\ m# 

<Dm!^§{wt^o-c DNA ««^¥^t{t^^T-ofc^. si^?«2^:^ufc. i^ir-:^<Dmmm'iz. 

}i. pH8. 0 O lmol/1 Tris-HCl 35 m 1 *5j:t>*:*cM® C15 Alkaline Phosphatase 

i^mm&m 3. 5 ^ i ^» ts- es^cx- 30 i^raEJt?^^^ zki-x'odm y v^s^i:: 

Jfjum,%^Wii^^\^^ ^j^^^rz— X/Ni».^^? — ^-T^f^^- ORF ?H55^8ffJt^^tffl3 1.1Kb <D 
DNAif/T-^iltMUfc^ 

±5a-e#^iflJ£y ^^Mfb Drain-Drain' IItJt- 0.5m Is B 1-lKb <^ Dralll-Dralll iff^T" 4.5 
Ligation High (*#|6i|g^±^) 5^1 5rS-^L. 16t:T' 30 5^P.mJ^$*^ ^ t 9 

'^^Kj^^^rfof^. ^^.^^M^m^-^x-xmrn \mam^rmmi.i^. mhfitLT^y^^y'j^y 

m^-^ n-^i: 'O 'Jk^<D:^mz'^^X^^zf'7^ ^ K DNA Sr*.ilLfCo ^^^^ 5: K DNA 

DNA — — 377 (Parkin Elmer *5 J: t)« BigDye Terminator Cycle 

Sequencing FS Ready Reaction Kit (Parkin Elmer «:^) ?r^V>XiE?ii?^^tr^f V\ 

Ki'#"A$tlfc^^^— — Drain-Drain r«1 ISObp t^X%l^ 

'ft^k uy^o 5 K<lr CHAcd-pBS i: l^-f^ 

7y h^-T^f^v ^III~praIII PdI ISObp ii'='X^\^fc^^^^ KSr CHAcd-pBS i 
!114^(^xm*i^X#mtfco K?r YBAcd-pBS tl^o 

iSfcfcrT"^^ 5 K CHAcd-pBS 2 AS ^ NEBuffer 2 (New England Biolabs |±M) 40 ^ 1 

±X 37=CX' 3 ^mxmtm.^'^^n-z'fi^ -f^y^^. K mcd-pBS 2m g ^ NEBuffer 2 

(New England Biolabs ^L^) 40^1 5w^«?L. 25 ¥<fi:(^f|iJTO^ Hindlll (^Sat^t^) 

*5j;t)«24»'f4<^KEni (^sita^) m^^x zi^x z mmmm.^^^n':>f:L. ^m^^m^ 

j^:KS'-^-T^=^>iS^Xfv-y h $-Ti^^>^ cDNA ORF ^S©F*3ai:KSiH^iJ ISObp 
^U:fc^>t^'^tf Hindin-PstI m}fi^XXJ^ Hindin-KEnl W>^' (1*5 1- 0Kb) K 
CHAcd-pBS *5J;U- YBAcd-pBS ^ *) ^^m^ntcZ. t^mm\^1t, ^mmmX^. iMg/ml 

t-RNA (SIGMA ?jtSS) ^>SV>X 200fg/yl tO^'^g^^S^i ^tv ?>*^-^>f " - 

(6) PCR i:: J: 5 ©^]1<D^1: ' ' 

ifim (4) Xfmbfc FUT8 f*3§lI=iVKn-/U DNA ioitJ^^^I (i) X#fc®±Sffl«ft5l5 
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cDNA ^mmt Lxm^m pgr ^tfv\ ■^mmi^&^r^m^m^^'^nMm^ > ^mm^ 

(5) T-f^S^LfCi3-Ti5'^>-F4'^='>' hn— DNA joj;t>**3j (1) "CWc^^fftafla^ 
cDNA ^mmtVX PCR ^m\"-€-^}-S5^-t-5i«®Mtlfi<^^i^-iitJ;?). ^^^BS 

FUT8 (;:)itE^M#J<7:)^S«2fci7:>#IilST'tTofCo (2) T'^fcf^ir-f ^-X/na^ 

^--FUT8 *5j;t;^^^/ F FUT8 oRF u^mnof^umm^Mu ^mmmm&jtstyy^-^- 

<i&?iJ#-^ 13 *5 ct t)« 14 i:i7ri-t) ^nf^r UfCo 

(1) T^#fc=S-^±^flSa*5^*5!5CO cDNA m-m<D so l jSiO^F^^^i V 

Ho— /VffiT^^;^;? KS^l (lOfg) ^-^tf^#:^ 20^1 CExTaq buffer i±M'M± 
m) . 0. 2nimol/l dNTPs. 0. 5 ^ mol/1 JilSitfe^ltMSt]^^ ^- <E?'J#^ 13 J; 15 14) . 
5%DMS0] X^ DNA #y ^7---^ ExTaq (£tga£l±M) PCR ^It-^'AIo PCR J^. 94t; 

-e 3 ^ffloja^cD#. 94°CT? 1 ^m. 6o°c-e 1 ^^fsi. 72t:-e 1 55-ra^*^e>?*^§s:f£^^^ i ^ 

yu^ b-C 32 ;I'/^=fTofc, 

^fc. #?tEEm^*5fecDNA iJlf^xt: (4) T'#feF(JT8 -;^i5f>'^-K7'^;^5 K5 

^1 (0. Ifg. Ifg. 5fg. lOfg; 50fg; lOOfg. SOOfg. Ipg) ^^MLtzW^X PCR %^fv^. 

Q-T^^y<DtB^mm<D^mtd^<D^mxnotz. ^-r. o) x-wfcf^^-f^-x 

= ^ h D-/Wffiy^;=; 5. F S^tl (Ipg) -.^-tti'fe^l*:^ 20i:il <?>S^&-f^ CExTaq bufferCSS^t 
tfcM)s 0.2njmol/l dNTPs. 0.5;tzmol/l 15 ±5j;t>*Se 

16. ^itnmn^^n ii^X^mm^lS). 5% DMSO] ONA^y^^-- ^Exlaq 
(.^mm±M) Sr^V^T PCR &ffo/-. PCR it. 94t;T' 3 ^^0O^P^<?>^v 94t:T- 30 B>Fb^. 

es'cx' 1 ^Ffl, 72t:-e 2 ^rm^ bf$.^mf^^^ i-^^^^i^t tfc it f-^ ^;v(D^{4=T'tTofco 
^5: K (lOpg. 5pg. Ipg. soofg. loofg) ^mavit^iX pcr $-T 



3 S 



PUTS F : 5' -GTCCAIGGTGATCCTGCAGTGTGG-3' 638 431 
R : S' -CACCAATGATATCTCCAGGTTCC-3' 

X?-actiii F : 5' -GATATCGCTGCGCTCGTTGTCGAC-3' 789 609 

E : 5' -CAGGAAGGAAGGCTGGAAAAGAGC-3' 
.(^^..^ -— X-'xAXi'-) 

/?-actin F : 5' -GATATCGCTGCGCTCGTCGTCGAC-3' 789 609 
R ; S' -CAGGAAGGAAGGCTGGAAGAGAGC-3' 



m 3 mzmm.<^'^y^'^~^y vkm^^tz pcR [cj; i?, ^'^mi-B^mmiii-u^p^^^-y 
3 '3c^ = y-^r ^ ^ ufc■^^-^' x<5d dna if>T-^r±iti$-^5 z.tt^x-^^.^ 

PCR 5 -t>, 7]ii 1 ^ 1. 75%r ;if n-x^/Hi^^g&{C^tfc^s ^/^2r 1 fSlS^ 
(75 SYBR Green I Nucleic Acid Gel Stain (Molecular Probes '%M) SCl 30 ^Fe1?f 
Ufc, Dm i^f>%-c0^5tiS^%7/V;^-DV;< (Fluorlmager SI; 

Molecular Dynamics ^M)' T-^ffl-^o'::: t =k 9 . ±i® $ flfz DNA ^>T-<7>Slri|lJ^ L:fc. 

h FUT8 gfi^l^^i^^-^- H\ f^SJ^y ha~vHC^V^fc#'S-<75Mi^SS^tCjoJt 
5 FUT8 24 LfCc ;^#^Pa^^ii CT CHO YB2/0 1m^W<^ 10 

fffiJi±c^$S^a^^ L7t. rc>^lfS]{t. ^-t-f-— PUTS K^'J^^^^i^^- K\ 

* fc. 4 «(C ^ -T ^ f^V^^M'i^OS cDtiStfit UT PUTS L7t. ±f 

^^iiU-T YB2/0 mf&W<D FUT8 ^^^S^i^ ,8 -Ti7^V<^ 0. l%flu^-t'fe5^7>!C»L., CHO M 

JJi±<7>^*IR: i "9 . YB2/0 FUT8 itto^mJ^&ft CHO ^S^cO^tL j; <9 t>TOI-ii'~'^^V^ 



^4^ 

















1 S @ 




3 as 


4 a i 


5B@ ' 


CHO 


1. 95 


0. 90 


0.57 


0. 52 


0. 54 


YB2/0 


0. 12 


0. 11 


0. 14 


0.08 


0.07 
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-7^^—^ (FUT8) ite^<75^^i^t^^i 

(1) ^^;£miIDl!a«ft5l5-3is:^ cDNA <Dmm 

K GD3 7in:#^*» DCHIOl-20 tJ^jo itP 61-33 9 . J^TO^IS 
T— *^cDNA^Mbfc. DCHIOl-20 ^Ji. mnmim2m (2) iaife<^ CH0/DG44 iBsa*^^ 

<^?i^ic«:?'n-^-c-fe5o ^tz&i-zrwit. YBz/o^^<^mnu-^mu 7-9-51 m im^n 
i^mxmm^w^^^w^m mf^^^^n'izi^^-. fermbp-669i) i^i^t^mikmrnut^n 

DCHIOl-20 tt^lr Sjnraol/l L-GLN (Life Technologies ^M) . 0.3% PLURONIC F-68 (Life 
Technologies |±M) *5<tt^ 0. 5%SgI^^»|ti^ (Life Technologies M) ^-SSiJfltfc 
EXCELL302 ^-ife (JSH BIOSCIENCES |Lf^) {C!^:®L. axiO^fli/ml ^:i^^-C?^^|:f flgi^^^B 
T75y7^=J (GreinerM) 15ml fee t.fc. 61-33*** 0.2% v^AJfT^v:/ 5 

lyyy^^y^y V (Life lechnologxe (^JiT. BSA iBS-fe-T^) ^^ADbfe 

Hybridoma-SFM ±^ia (Life Technologie ^±M) l^MML^ 2XlO'iS/nil 
^ffi T75 7 7-^=< (Greiner ^±M) I5ml ML;fe, Zivlb^ 37V<D 5%C0^^ :y^=r-<-' 

[HiaL. RNAeasy (QIAGENM) !c J; "9 ^^iDfa^J^fC^JgoT^ RNA ^ttHi Lfc. 

^RNA * 45m1 <^^®7Ki'^^-L., RQl RNase-Free DNase (Promega liil. ftM® 

lOXDNase buffer 5;^l^ RNasin Ribonuclease inhibitor (Promega ^±M) 0. 5;i:l tr^tl^ 
I tVtcMUTs 30 ^j^m^Jt^^'tt^ZtizXK). Wt'tCrffiALfc^y A DNA ^Sr^^'^^ 

L7t. SS^. RNAeasy (QIAGEN ttM) C-i^^RNA i&S^Mb. 50^1 O^SSS*}-^?^ 

tf^sttfe^ RNA 3ug i^lStb^ SUPERSCRIPT™Prearaplafication System for First Strand 
cDNA Synthesis (Life Technologies t±M) ^m^-'XmMcomm^l^'^^^. =f (dT) * 

(2) ^^6^PCR{cj;5#5te^te^S<^Sa 

(1) -C#fcK{4:&Mm^*5t€cDNAt'Mb. ^-Jg^il 9 (6) ICigCXil^St PCR i 

#^MJ3S^rt<D FUT8 3te^=-*5feo^ mRNA ^^a^iSStt. KiT^^^M-Cfro fc, 
FUT8 I^S¥SO^S^^|S^lC:^MJc^V^5;=^^>'^5^- LT. iSJIgflJ 9 (2) Xntc^^ 
^:^-X^NA;^i?-FUT8 *5 y > FUT8 cDNA gP^^'iff^tr pCR2. 1 fC|a^iX/vfc:7'7 

5; KT'Sb^ CHFT8-PCR2. 1 So J:t/ YBFT8-pCR2. 1 ^MW^^M EcoRI T^if tttll^b Ufc DNA * 

FUT8 ^^<7^pHU=^yhu~-^^t\^Xit. 9 (4) X'MUfc CHFT8d-pCR2. 1 

YBFT8d-pCR2. I Op*?, ^^-l" X/^A-;^ i?— F11T8 ioit>*^-y H FUT8 CDF*^lS|5:teSi£^i<D 
Scal-Hindlll m 203bp ^-^S * t J; #5jttfc CHFT8d-pCR2. 1 ib^ilJ YBFTSd- 
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pCR2. 1 mmmm EcoRi -e^sff unrmm tfc ma ^m^-^tc, 

(1) cDNA mm^ 50 5 ju 1 is J;i;?f^^^ > h u- 

/V^:/^;^^ K 5^1 (lOfg) ^'ttfi!^'{$^ 20 Ml OKJt^m [ExTaq buffer (!l^@3tM)> 
0.2nmiol/l dNTPs, 0.5Mmol/l ?mB )&^^W^m^y4-7- (@e?IJ#-^ 13 *3ctU^ 14). 5% 
DMSO] T% DNA y ^ 7— e ExTaq (mS'mM) ^m^^X PGR ^=fTofc„ PGR fi:, 94t;T 3 
^m(Dh^.<Dm. 94'CX- 1 ^Pol. 60^T- 1 :9'P^. 1 ^fn^/i^tj''^ ^SfS^ 1 f-^T ^/l^i 

-UX 32 f-'fr^'/^^f ofcc 

^fc, ^±mmmWMcdmKi'^^x. Furs^^i^^J^-K^^^^ K5m1 (o.ifg. ifg. 

5fg/lOfg, 50fg. lOOfg. 500fg, Ipg) ^WXiLit^X PCR ^n^\ FUT8 ^^S<^i^S^<t 

mi^B^^fCo fSis ;=^^^>^-K:/y^^ K©«{cfi lyg/ml t-RNA (sigma 

mx-mU^t^^^^x^^^fti^. cDNA ^^K^£:<^^^<7:'S^i ux. 

0-r^^:ymBi^m^M:(DMmcom^i^mm^my^^^^^^:^~h^ti^x. m-mm 9 o) 

XMbfcf=-\'-f--X/^i>>;^^-J3-T^9^>^5J;t)«7 2' cDNA <^ ORF ± 

fi^ pBluescriptll KS(+) lzm.:fyi2,/0tz^v :^ ^ KXSb5 CHAc-pBS i^XU YBAc-pBS ^^JIS 
^I^Hindlll *5j:D?K2nI XWLMftUfc DNA 5r^V^fc. 

j3_-r^^v^S<Z)f^Sii=t>'hn-r-/VirL--C}i. 9 (5) xmmLtc. CHAc-pBS iJJ: 

Xf YBAc-pBS (D7ib^^-(=-~P^^^J^^^—^-Ti^^y'lSXtJ^9-y h j3 -T^ ^ VOF^^S^ 
SiE^iJ© toalll-Dralll ISObp ^ t i D #^tifc CHAcd-pBS *5^tK YBAcd- 

pES fiJIS^^ Hindlll is Jzlh* KEnI X^ifrUiti^^fcUfc DNA =£:fflV-7t» 

±i5X#fc«-^MfiS^*3l5<^ cDNA ^f^-^ 50 m^^m 5 ill iiXXJ^\^U^>' h p-zV^ 
K Sjiil (Ipg) ^^ti^i$^ 20 III OKJt-W. [ExTaq buffer ( M 5t s 
a2ramol/l dNTPs. 0. BMmol/l ^-T^f-^^^-fi^^-y^-r- (iS?iJ#^ 17 i5i:U^ 18). 5% 
DMSO] T'. DNA JJ^y ^^--^ ExTaq ^X PGR ^^f c>feo PGR I*. 94"CX- 3 

^rB^<59;!)Bf!i<5:>m. 94rX- 30 #fffl. 65'CX- 1 rJ^^. 72^X 2 ^W/i^t^^^glJlS;^ 1 i^-^ ^/l^ 

}c-:7=-7^s: K lopg. 5pg. Ipg. 500fg. loofg ^kW^MLtcmx pgr ^^ti^^ff 

g/inl/<>-^S*5t5 t-RNA (SIGMA ttM)- ^fflv^fc, 

m 3 ^JCiait^^9-i'-^— fei' H^ffiV^^ PGR \ZX^. ^MB^m^mmisXl^^:^'^:^ 
K;6^C5^ 3 afeco^-^y hiSiC^Lfci^-f X<^ DNA ^>t-^. = > f n-^l^^^^^ 

3 ^c:> =1 4 ^—mi^^ \^tc^4 ^<r> DNA ir>T-^itiPl ^-^S r t d^X^ So 

PGR m<^m^<D vh. 7m 1 ^ 1. 75%Ty5f c-^>^/t^m^j*i!j(-#t Lltr^. ^/^^ 1 -fSM 
(D SYBR Green I Nucleic Acid Gel Stain (Molecular Probes ^±M) i' 30 :^Ps!§JtL^fe 
L7t, iflS^tLfe^ DNA ^>f-(Z>^^!$gf^:7/W3j-n-f ->=-V- (Fluorlmager SI; 
Molecular Dynamics M) X^aJl-^ * <k J: . ^ tufc DNA m}^<^mmm Lfe, 

±IB<^^fei^J:9. ^i5'>-<?^-F7"7;^5 h'^mih\^ft PGR {;:J;oX^CfciSite«a 
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^ 5 3i{C^-T^^^^¥ffi!!^<^fi^<?>fEMfiIi UT FUT8 ^^^S^^LfCo it^^f^^S 
CTs YB2/0 61-33 CD FUT8 /3-Ti5'5^^<D O.Z%^TX-^^<D 

cm m^^lnW^mW DCHI01-20 it 0.7~1.5%l?feofc« C<Z>ltmJ:'9. YB2/0 
m*5!5^#:^m»<^ FUT8 ^^mmMt CHO #saS&5^5^fli;^^^^D^i^ J: 9 %WS{C^>?^=£ 



^5* 










tiSS$^ 1 0 B 


2 B @ 


3 0 i 


4 0 @ 5 5 3 


DCHIOl-20 0. 75 


0. 73 


0. 99 


1. 31 1. 36 


61-33 0. 16 


0. 19 


0. 24 


0. 30 <0. 10 


MMMil. -7-'?;xa-i.6-:7 3i->-/uK:7>-;2>^3i9 


— ^ (FUT8) jSe^ai5IHJ^m^<7:>'f'^i^ 



(1) ^'^^a-l,6-7=iv'/uh^V:^7^y-i? <FUT8) ^m^7^ ^ K^7>il^ 

lOroe^VH^j^iflLff (Life Technologie tt^) 5r^tr IMDM if^ (Life Technologie ^) 
■C'lif^^^Ufc^^;^^^^— ^NSOiTflSa (S^bW^SFfiryU/^^^, RCB0213) 1X10^1@}C 
^j-U RNAeasy (QIAGEN ^^ffiV^-C»OM^}C?&V^^ RNA ^tttH Lfe, RNA ^ 45 

jul c?:>S£^*5-^iSL^ RQl RNase-Free DNase (Promega t±M) 1 m K lOXDNase 
buffer RNasin Ribonuclease' inhibitor (Promega 0.5^:1 SrMUlLTs 37°C"C 

30 ^mR^^^^^^tK^'^^ m^m^m?^^f^^ / DNA L/C. Km^. measy 

(QIAGEN aai^) SCJ: RNA ^Wmm\^. 50m 1 <;5j^«7ki'^^l|bfc. #?>^f-^ RNA <D 5 
3 M g >?t L . SUPERSCRIPT™ Preamplification System for First Strand cDNA 
Synthesis (Life Technologies ttSU) %^V^-r^#<^lft?^l^MV\ ^ (dT) 
^_ ^ i^f- 20 M 1 (D^X'^^U^Km^n b^t\^^'0. -^m. cDNA ^-^sg b:t. 
^-^^^FUTS cDNA<7:):K#WT<^«Wofc (M25lEl)o 

^-f, -^r^^ FUT8 <?> cDNA Bfi?!] (GehBank, AB025198) iiK). mW.m^^ Kv^^t?i5^"J 

^iC DNA #y 7< ExTaq (^SStim) Sr^V^T. m^<^ NSO cDNA 1 1 ^ 

^t? 25;.l (DW^^^m. [ExTaq buffer (^?S5t&M) . 0.2mmol/l dNTPs. 4%DMS0. 0.5 m 

mol/1 l.^mm^'fy^-^- (i£3?iJ#-^ 19 i3J:tME^J#-i- 20)] ^WL. PCR ^^Tofc, 

PCR 94°C-t? 1 ^Fa^<7?Jnfl!i<^m. 94t;X- 30 BS^T' 30 f>PBl. 72^X' 2 ^r^;i^ib''£S 

^J5&^ 1 f-Y ^/i^t 30 f-^ iJ-zi^olS, $ ^bfc 72t:-t- 10 j^mM^ir^^Wxn-:>f^. 

PCR^. SJS:?S=& 0.8%T;«fa-x<^Vwm^?^itliC#t-L. ^m^mmm)^ 1728bp :|r»L 
fCo w<^DNASif>t 4m1 TOPO TA cloning Kit (Invitrofen ^tM) -^^aftBH^i-^oT. >^ 

v-^-Wii^aj^-cD^*? cDNA ^s^a;£^52.m*xfc 6 ^^(7>;^feJ-tJe^-C 
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^M-fyT^^ K DNA '^nm \^it, 

^^J7.% Y\CMX^1MzL cDNA COMIE^iJft. DNA v-— ;^^:3;>i^-377 (Parkin Elmer & 
ioJ;t5 BigDye Terminator Cycle Sequencing FS Ready Reaction Kit (Parkin Elmer 

5m«<7:)^^^9 ^^ia?iJF^{-±< ^^''^V^T^^;^ S K DNA ^il^Ufc: '(^<^ DNA SE^fl^lrgB 

GenBank ±}C^i^$nfc^ PUTS lE^iJ T ^ / ^em^# 0 3 :^^<^^-i5c;i5$)o/c, 
]^T. ^ 5 mfFUT8-pCR2'. 1 i^i", 

igSV^T. -^"Oy^ FUT8 ORF ^:i:iE^l!%'g-tf 7; 5: K pBSmfPUTS (Dffi^^OT*^ J: 5 fc=ff 
ofc (^ 26 m). ^-f. r^^^^ K pBluescriptll KS-(+) 1 g ^ (Strategene t±i^) ^ 
NBBuffer 2 (New England Biolabs 35^1 {w^i?^L. ^JPg^^ EcoRI (±:Sit^±^) 20 

m'f4:^;DPX.-C 37=CT- 2 B#r^gm'fbKi^:^^^T-^:^^o PHS. 0 Imol/l Iris-HCl ^Iti^ 

35jtil ^^-O-i^^M CIS Alkaline Phosphatase (I^SitlilS) 3.5m 1 Sr^APtT 

esfe 30 ^^-FbIS^S: $ ^ (c J: . dna 5)?sg<;)flft y v^^t ^^To fc, ^ ^0S5£:f^}c*f by 

10;::H-^)!!?bfc= 

— 7° 9;=^ 5 K ffifFUT8-pCR2. 1. 1 ';x g ^ (Strategene %h^) NEBuffer 2 (New 
England Biolabs M) 35^1 fC^j^U. 20 ^^icDfljPS^^ EcoRI (S:fi5t%fcM) Sr^JP^T 

PUTS cDNA ORF "t^tm 1. 7Kb DNA Wf)! L fc. 

±ia-C'#fc:^7^5 K pBluescriptll KS(+) &^C0 EcoRI-EcoRI ^f^f (2.9Kb) Ifil. ^ 
K tiifFUT8-pCR2. 1 ^^(D EcoRI-EcoRI if>t (1.7Kb) 4;^ U Ligation High 

^m^^x±mm Dfi5aWt:m^mm\^. #fe^^fcT>fc=v'y >'»i4^'n-vj:<9 4^^©:^^fe 
iz^ox^-^y^^^ h^dm^mmvtz. -j^y^y^^ h'^&.T. pssmfFurs ti^f-. 

±13 pBSmfFUTS jo iU^ pAGE249 IrMi/^T. "^^^^P^ FUT8 ^^^^ ^J" — pAGEmf FUT8 ^1??^^ 
liXTCO^WI'^fi'^fc 27 IDo pAGE249:{t. pAGE248 [J. Biol. Chem. . 269, 14730 

(1994)] (r>^MW-Xh^. PAGE248 i^v^t K o 3^i?5l7E^^it'e^ (dhfr) ^n=^~^y h 
^-^tpSfihl-Sshm^T- (2.7Kb) ^^^Ufc-^^ ^'-'Cfe^, " 

PAGE249 Ifis ^ Universel BufferH (Mmm^±M) 50^1 imMl^. 20 ^fitD^JPS^^ 
Sail (New England Biolabs &IS) ^M^X 37VX' 2 m^mitKJt^^n^ti^ m^ftMJ^^ 
a^^/— DNAifJt^lEliClUfc^. NEBuffer 2 (New England Biolabs %fcM) 
35 m1 20 M-ik0MMmm BamHI (New England Biolabs l±M) M;t-C 37°C-C' 2 

B#fa1?i^b:Sf£:^^Tofcl, pH8. O (D Imol/l Tris-HCl ^« 35^ 1 ^J^^ 

CIS 1^*^ Alkaline Phosphatase (^Sit^iSi) 3. 5 ^ 1 LT 65^1: 30 ^mS. 

*/^i^^E&^ti^5^Sc0^^i?/-/^^t^^^^^Tt\ 01131 Lfc DNA |ff>T-*IS«®^ lO^Uc^^LfCo 
pBSmfFUTS Ifzg ^ Universel Buffer H (^SatM) 50^1 i^^ML. 20 Wi'^ 



fiJIJSPi^ Sail (New England Biolabs ttlS) ^M^X srcX' Z-mmmitRJ^^^n-^fZo 
f&'^^i 9 /^^^^tJS^SrfflV^T DNA m^^mf^Lfc'^. NEBuffer 2 (New England 
BiolabsM) 35;ilC^f?L. 20 ^j2:O0jPS^^ BamHI (Ner England Biolabs ftl^) 

X.X z7X:x 2 mmmitmt^^nofz. ?i^bs^&^, o.8%T;?fn-;^y/u^^Mt;i 

#^U. FUT8 cDNA ORF^ft^-g-tf**? 1. 7Kb <D DNA Sfr>t^^M Ufc, 

_hfe-e#fcy7^ ? K PAGE249 ^^(O BamHI-Sall Slf>t (6.5Kb) Iftl. ^y^S. K 
pBSrafFUTS BagHI-Sall d- 7Kb) 4^1. Ligation High {mmm^±M) ^ 

7^5: KDNA%*ilL/c, :^^'7^^ K^tlT, pAGEmfFUTS i^-f". 

(2) -?^y^a-l,6-y^'y/i^h^>'^y^'7~^ (FUT8) ite^»Jlim*i5t75W 

(1) T^^Ufc-^'?^ FUT8 ^^'<^' ^— pAGErafFUTS ?r 61-33 ^---^AL. FUT8 it 
■|S^=-cD$^e^^mt^^^^# tfco ±12 61-33 35t;i^'>'i?' y F GD3 

m-r^ YB2/0 ;fflia*5i5(Dfi^Siism*ffi)}a 7-9-51 (n^n^w^xmmt^mm^^^wf mv^^ 

PERM BP-6691) U«Ik^tilHb^^7ofe^. 2 is](7?PI##f^feiC J: o*. 

7"^^$ K pAGEmfFUTS <7? 61-33 i!fe'^(^jS'E^^ A{±^ ^ ^ hnpi^U — ->3 
[Cytotechnology, 3, 133 (1990)3 '(C^^ C T lit TO #-|iKX'=ff o ^i". ^7^i K 
pAGEmfFUTS 30 /x g =^ NEBuffer 4 (New England Biolabs ttM) eOOjtzl i^^^U, 100 ^{ico 
$iJfS^3g FseI (New England Biolabs IfcM) 5r^QxT 37°CT' 2 S#FBlf^^l::Si^?rff 9 ^ i J: 

g/Ml Tfcl^V^iLfc. ifciC, 61-33 K-PBS WMW. (137inmol/l KCl. 2.7iiimol/l NaCU 
- S^lmmol/l Na3HP04. 1. Smmol/1 KH2PO,, 4. Dmol/1 MgCl,) {Cl^^ffiLT 2X10^M/ml i jffl 
UWmm 200;xl (4X10^ i@) *±iEill'^ft{b7"y^^ K IOmI (I0;*g) iSfPUt^o 
DNA WmL't Gene Pulser Cuvette mMim^ 2nim) (BIO-RAD 4±Si) --^b^^. 
-^^g Gene Pulser (BIO-RAD %m ^^V^T/-VU;^mffi 0.2KV. ^^^S 250 (DM^X 
5^^:Jl^;^^^fl'ofc„ wCD^iDSa^SSIg^ 5% v-l^^i^ig^il-Jt (Life Technologic %tM) *3 
J; 0.2% BSA (Life Technologie |±M) ^'^^JDUfc Hybridoma-SFM t# «il (Life 
Technologie %fc^) 10ml IcML. Wmmm 96 h (Greiner ttM) 100 m 1 "f 

0:J^viUfc. 5%C0i. 371C<^^#T"e 24 Jtgg tfcm. ^m^m SOm I ^l^^L-. 
0.5mg/iDl Hygromycin B (fO^J^^XHttM) "5% iyS^i^^WM - (Life Technologie & 
m i^^'O' 0.2%BSA (Life Technologie lilt) ^-^tJDLfc Hybridoma-SFM i^flii (Life 
Technologie tt«) ^ lOOy 1 -r-C>55-?£Lfc. ^LCOi^JiU^Sm^^lg^ 3~4 S ilL^tc^S 

PAGEmfFUTS <0-S:#fe^^ ^-X^5:7'7^ 5 K pAGE249 ^ 61-33 ^--^X-T 5 ^ <h 

'fbb:fc:/7^5 K pAGE249 10 m g l^^ 1- n ix — a V^-C 61-33 ^ 4X 

lO^cells ^it^^^AUfc, nW^-^ 5% (Life Technologie ?±M) i5 
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XXf 0,2% BSA (Life Technologie Ifcii) ^r^SOUfc: Hybridoma-SFM (Life 
Technologies I5ml tCiS?n b^.t^jSmH T75 = (Greiner {C^LA 

_t^C>i|£g (LSinl) <Sri^*Ufc#. "O.Bmg/ml Hygromycin B (fO^fe^UXl^thM) . 5% 
vJi^il^^jfiL^ff (Life Technologie i5XX)^ 0.2%BSA (Life Technologie l±^) 

Ufc Hybridoma-SFM i^ii (Life Technologie &®^) 7. 5ral ^mMLXmUl^. ifMBSffi 
T75 7y^3 (GreinerttM) iC^UAH^b, C<7?1$i^&^^{^m^ 3-4 BSiw^'JiSb'fe:^^ 

(3) ^^^a-i,6'y==i-^^h9iy:^y:^y—^ (FUTS) ii^^iiPJIg^^^t-iJ^tsm^ 

(2) -efl^^Lfd 61-33 ^SjfS-^e^^ FUT8 iiPJ^* 14 ^i: 6 ^ 

idXXJ^^^^T^y=^>h a-^/\^m^M\^. RT-PCR M^^X FUTS ^m&<^itt£^^to 

±f5Tiili^a«^ O.Bmg/ml Hygromycin B (|n^«Xll&M). 5% v-l^iSS^Jfetf 
(Life Technologie 33 J: tJ^ 0.2% BSA (Life Technologie ttSSi) ^^JsJDL^ 

Hybridoma-SFM (Life Technologie ^M) 'mmU 3X10^ili/ml <^^gT*V^aWJ§ 

mm Tt5 7 7^"= (Greiner ?±M) iC 15ml ^mUfCo 37^C. 5%C0,©^#T-C' 24 3^!S3Jg-3l 
LTtl'^. IXlO'fi'^lHlllXU. RNAeasy (QIAGEN ^hl^) ^m^^XmH<Dm.mm^m^^ 

RNA ^attl Ufc, ^ RNA 5r 45 Ai 1 COM^t'l^^L-. RQl Rnase-Free DNase (Proraega M) 
0.5U/yU f+S^^ lOXDNase buffer -5m U RNasin Ribonuclease inhibitor (Promega It 

m) o.SmI ^?^aiLr 37t:T'3o^f^s^&$-*5^ti'J;^. m^mmAVtc^ / J- 

^Sr^bfe, ^^g:^, RNAeasy (QIAGEN ItM) I-J:^^ RNA $rW*t§^Uv 50-^1 <^M*5- 

#e,tT,fc^ RNA2.5Mg tCMU.' SUPERSCRIPT™ Preamplification System for First 
Strand cDNA Synthesis (Life Technologies ^t® ^flll -T^ft ^|5i9J#tC^g!- '^V^ 
(dT) ^^T-f^-- 1 Lfc 20/x 1 (O^X^m^Klt^n^ Z.tiZ^^. cDM ^-g-l^cU 

it. nmjtM^^x 50 i^miL. ^mm9 (6) fcmcx^-^s^iPCR 

FUTS te«^^s<^lst-^^sm!-ffiv^s;^^>y-Ki: ur. mmm s (2) x-ismu/c^ 

h FUT8 oy cDNA fi5^SFf>t^ pCR2. 1 i^m^ii^fd':^ 9 ^ ^ KT-fe^ YBFT8-pCR2. 1 ^M|5S# 
^EcoRI -e^gff Lil^^kbfc DNA ^ffiV^fCo 

FUT8^5ta<7)«=^ > h bXft. 9 (4) -C-MUrc YBFT8-pCR2. 1 9 

vyV FUTS <^P^$15^Sia^<i«^ Scal-Hindlll PbI 203bp i:X^^^^ ^ 3^ ^ ^^f^^tc 
YBFT8d-pCR2. 1 mmmm EcoRI XmWTLUmit\^tl DNA ^fflV^fCo 

K5m1 (I0£g) %-ttPmf*S20Ml [ExTaq buff er (SMitM), 0. 2nimol/l 

dNTPs. 0.5Mmol/l 9y h FUTS ita^l^^a*)^ y ^ -r- (ifi?lj#^ 13 iS XXf 14). 5% 
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DMSO] DNA:4fy^y-if ExTaq (^ffiit^t^) ^^V>-C PGR ^fi^ofco PCR 3 
■tfc. cDNA i;if^;^T. FUT8 J^i? >'i5!'- K:?'7P^ ^ K 5iul (0. Ifg. Ifg. 

5fg. lofg. 50fg. loofg. 5oofg. ipg) >^fe!}^Lfc^r^PCR^ttv^. m^mM-^<^^^Mf 

^Ml^fc, i^, K7'7^5 KcD^3g^{C{i iMg/ml t-RNA (SIGMA 

^_^^5^:/5t^^^^fi^^l:<^^;;i^SII{'ffiv>o:^i?:/i5^-Ki tX. *i£^J 9 (3) 
h iS-Tr^^^VCT? cDNA <^ ORF ^S:^ pBluescriptll KS(+) Jc:®;^Ji^^^7 
5: rXh^ YBAc-pBS ^MPS^fiHindlll 4S«J;t;^K£nI T-^^Lit^^kLfci DNA ^^VNfc:, 
^-r^/'f :y%^<D f^^ ^ }> n -/V i: U-C fi. Hifefij 9 (5) T-liH U fc YBAc-pBS «^ ^ ^ 

j.^g-Ti^f'^tOF^SPMiE^Jco Drani-toain Tal i80bp ^^^$^5 ::: i J; !9 #5> 

iht. YBAcd-pBS ^mmn Hindlll M Kenl "^^^^ LiS^^k: Life DNA SrH V ^fc. 

K 5m1 (Ipg) ^^^Wm. 20jul/>SJ5&fS [ExTaq buffer (SM3t%tM). O.Znanol/l 
dNTPs, 0.5Amol/l 75' V^-T^^--^mm^-:f^-<'^- (i£JfJ#^ 17 ib^J:tP 18). 5% 
DMSO] X% DNA 7^7 -if ExTaq (^?SatM) ^fflV^T PCR ^trofCo PCR tt. 94''CX' 3 
94t;T 30 mii. 65X:t? 1 ^r^. 72°C-t: 2 ^fg;5-e>JS5SJ^;5r 1 1^-f 

^fc, =g-^^;^i5fe cDNA {Cf^xX. iS-T^^^-^^ vy-F^^^5 F lOpg. 5pg. Ipg. 
500fg. lOOfg Sr^JQUfc^X' PCR ^^i^m^TV^. 3 -Tr^^V^^ll'Ol^a^^Jil^VN 
fc» f^4. y^^:y¥-y^^'7y^% K(7>#*{c{4 lAg/ml ^-^^^^^^^l? t-RNA (sigma ^) * 

^ 3 ^icia^oy^'i' Ir 5' b ^Mv^fc PGR J; . ^ t/^^ >- 

^_ KvS^c^^ 3 ^co^-^s/ Milc^Lfc1f-^X(7) DNA »TJt5r. ^F^gtp:^^' h n-/WA:'t>m 
3 ^ ^y^y- ^ J5i^m\Z.y^ Lfcf-'f X© DNA ifJt^i@i|>I^i^^ - t 

PCR ^<7?-@^S© 5 *>. 7m 1 ^ 1. 75%T;yn-;^y/vm^^®i'WL^-t^> ^^^^ l 
<?:> SYBR Green I Nucleic Acid Gel Stain (Molecular Probes ?±M) 30 ^^P^M^L^fe 
UfCo igitg$iX7t# DNA mn<^^^l^^^y ^^-^"^^ Pi-i?^,- (Fluorlinager SI; 
Molecular Dynamics tfci^) X^ffi^o C i: i 9 , ii^S^i^:fc DNA K^;t<^a5ra'i^ L^c. 

±i5<7?:^feiwJ:t>, ;=^^>'^-Ky^^^ K^r^Mi tfc PCR {^ioTiCfciiiMtiS: 

cDNA Sr^St b^c^'S-(^M»'^S^9#«4'<7:'l6^ 
jt-IS^ cDNA S^^ffi L. Z.ix.-^^mz.i^^'ih mRNA tfCo 

^ 28 m\-^?>-r^'5''yn^Wm(n'^h<Tym^m.h\^X puts te^S^^t^o mfFUIS-U 
mfFUT8-2. mfFUT8-4 <^ 3 *i5J:0: pAGE249 ^A^S. FUT8 0 -T^ ^^^fe^fi<^ 
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mfFUT8-7 (D 3 Wn. FUT8 i|E^S:$Sj8-7:5^5^>'te«© 20'-40%T'fe "9 . FUT8 ^^S/^Sfct 

(4) -^■>;^a-l,6-7'=ii^/Wh7>;^7 = 7— ^ <FUT8) Se^:-^!*^^!!^;^^^^^- 

(2) -e#fc FUT8 jg^^M^m^ 6 m^^U;^^^y'^y':^>hu~jl^^ 1 
200ninol/l MIX. 0. Smg/ml Hygromycin B (^^fef^^Il^ttM) . i2i:XI 0.2% BSA (Life 
Technologic ^±M> =£r»L7t Hybridoma-SFM M (Life Technologie &M) Jvl^^L. 2 

X 10= m/mi (^m&X'fmmm^m 1225 9 =1 (iwaki 3 :$:iwff loomi ^^mmi^ 

tz. Z.f\.h^ Zrc<r) 5%COj^>=^^'<-^-F*3f 7~9 SPBlit^^, f. b 

T/^^rt-yx^-Tj^i^g^ 3o%OT) -efe6::<t^i&|gU7t^. ^lfflMS?S*[si 

L. lOOOOrpm, i^O^if^^X 1 ^fa1©3i^il>^^=SrtT'5 fct^. 0.22Mni 150ml ^ PES 
Filter Unit (NALGENEM) ^l|V^TMt&„ 

0. 8cm ^«^;i7 9 A{C Prosep-A HighCapacity (bioPROCESSING |fc®{) 2cni TT-jfe^ ts 

0. lmol/1 ^^^^mW:WW. (pH3. 0) 10ml iSj;tJ^ lmol/1 ^ ^ v->/NaOH-0. ISmol/l NaCl r^iK 
(pH8.6) 10ml T-«S^>:^5te^^-rs::<^^::j;oTS^$a^^|gib^^fo7t. ?fcfc, ±sE^^±?f 

^ lOOml ^y^^AjrailSL. lmol/1 iJ^ U -^WNaOH-O, lSmol/1 NaCl (pH8. 6) SOml 

-t;55fe^tUfeo i5fejttt, 0. lmol/1 ^^\yWmM (pHS.O) 2.5ml ^^V^t: Prosep-A {Cg^^U 

fcii^:l$:<^^ta*^TV^, mmm^ soo^i To^^irt- otitic, ^s-n^^^^jx^ix 2inoi/i 

Tris-HCl (pHa.5) 100^1 tn-kLX^n\.fc. BCA EAnal. Biochem. , 150. 76 (1985)3 
■^m^^X^W-^-mWi^X'^t^ 2 a^i- (H- 1.2ml) ^mUT-a— lOmol/I iJ'ai^^W 
(pH6.0) ^m\^X 4rr'-S^^W?rff-ofi. Slff^^ iSft^^StrHJilXL, 0.22;(xm?L'^ 
MillexGV (MILLIPORE t±m) ^-SV^T^^^Mii Ufc„ 

(5) ^!J';:2^a-1.6-:7=JV/^^7^:^7 3l7— ^ (FUT8) 
in vitro rNS|g1^ll^tt (ADCCffite) 

(4) -emMbfc^ GD3 m^cp in vitro ^fia^§ffittilrMi-§fctf>^ GD3 f^lSfiS 
X-fc^ t hp< 9/— G-361 [S'fb^W^Bff-fe/^^^*:^^'. RCB0991] ^ffll/^T 
ADCC?§t^^ilJ^L/c. 

10% "J^v-l^iSiL^t (Life Technologie It^) &-^tf RPMH640 ig-*tfe (Life Technologie 
aS^) (CAT. RPMri640-FBS(l0) t^^-T^) xmf^^^Ltz G-361 IffllS IX 10*-®^ 
RPMI1640-PBS(10) 500 jul {CgSL, Na^^'CrO, 3. TMBq ^m^^^X ZTCX 30 ^m^^'^^^:! 

h\^^^. mm<Dt^^mmm^n'^it, i2oorpm x s im^m^ 

UnUm^ RPMI1640-FBS(10) 5iiil \Z.mU\^tz. ^<7>^?f-^f^$r 3 igtTt^. 5fa 

8SM?^^7k±-c 30 ■^m^w.i^xikm^mw^^fmm-^'i:it. n-a^±.^(om^mF^ 2 

!a^!9^Lfc^. RPMI1640-FBS(10) Sml' Jc^^Si-^Cl <!; tci . axiC^lg/ml 
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T^.^/&4^is^ i-fcm. ^^6^*^ (^^mmmm 30mi i^i-e-b^o ii-&^> # lomi 

^^fl^fl Lymphoprep (NYCOMED PHARMA AS *fcM) 4ml ±tC||^d^tcai m^T 
2000rpm-e 30 ^m<D^L^%m^n ^ f^. 5^81$ ^^fcWM^^?:^^S'L^l=■i; ip^i^^T-g^- 
RPMI1640-FBS(10) 30mlM?SUtc-. SmT 1200rpm 15 5^<^il'b5i"^^ff ofc^. 
|^*L. RPMI1640-FBS(10) 20ml ^'^Lfco :: 2 Hl^ "9 igLfA 

RPMI1640-FBS (10) V 2 x 10* fi/ml 37 ^ ^ -$II&M^M?riaM UfCo 

96 7^U^J£7^V— f (Falcon tfc^) (D#?v:}C^6tJllWW^ 50 m 1 "f (ixi0^e/:?v) 
5^aLfc. icV^-C#7^f::^7^^i?-Wra« ioOmITo (2xio=W7^) ^^-fBc: 

iicij:^. :3i^^^^-5WBai:^^miotb^ 2o:i irufc, ^{c lOM ^^:^mmmm 

(pH6.0) ^ffiV^'C. (4) -C#fc^®gi;GD3in:^J:D O.OlMg/mls O.lMg/mK l/igM, 

0.0O25Mg/ml. 0.025Mg/mls a25Mg/nil, 2.5Mg/ml i LfCo 5%C0,. 37t:<:0^#T-t? 4 ^ 
rp1S/^?$-frfc^. y hiC^L 1200rpm 5 ^<^j!i^6^«%^TO fc. ^1Z(D±m SOixl^ 
12im ^ RIA ^=^-^ (IWAKI ttSJ) {C^^U, MINAX-y h ^ ^ SSSO 

(PACKED aM) ^ffiV^-C^^''Cra®^iIS^^To;fc. 
^fc^ ai7^^^-M^«?S*5'J:]m^?«S-ftxX RPMI1640-FBS(10) 150 /xl ^?fe;5P 

mmmMmi^xxfii^tmmKRx.x i 100^1 *3J;i>*rpmii64o-fbs(io) somi * 

XmMm2C0 2m (3) mm<0^ (id JCIJ:!?. ADCC iSt^^^feTto 

m 29 GD3 &-361 leBSaiC^^ri-^ ADCC g14=Sr*Lfco ^ 28 I1!{C*3V^X 

FUT8 mfFUTS-U nxfFUT8-2. iiifFUT8-4 <D 3 WU. ^:ffT 4^=^^ h^^/V 

XfeS PAGE249 ADCC gffi^.T^UfCo ^ 28 HCiSV^-C FUT8 16 

^S>55^5^^ofc mfFUT8-3, mfFUT8-6. mfPUTS-?, (D 3 CHO MMl 'O ^J^LfcSt GD3 

i I^^^7>•lg:v^ ADCC gte^^ufco ectcD^m J; , ^i^^iiscD FUT8 mm.M^mw-r^ :l t 
izx^. m^^i^<^ ADCC m^^m^j - i ^ titcc 

(4) X^Ul^ltUOdZ^i^^W^M^'tnofc. nifFUT8-6, pAGE249 ^^A^jS^E^ 
F9v?:^^%ffV^. ;^S^i?>-/^'^?^;6^ib^»fUfc [Method of Enzymology, 
83, 263 (1982)], ^ffiW^-tS * t {-•J:^^ v^V^i^^Ufc^. f^S^T^^-5>i* 

^ISg^lTofc [J. Biochem.. 95, 197 (1984) ^^^HsL-feSW (PA fb^W) 
Surperdex Peptide HR 10/30 ^yJ^- (Pharmacia |±^) ^^V^X^i«^^^^i:5>Si L-f^o M 

mm-^^m>b-Mmmi^x^m^^. mm pa {tit^i^i tfc, ts^i-, clc-ods 

(Shimadzu «) PA ffiW<^5£ta HPLC ^W^^Tofc (^ 30 Si), t'-^ 

E^*^?>ti-®i-5t. mfFUT8-6 a-1, 6-^ =i~^<;>/^VN»0^Sfi 10%. a-1.5-:7=2- 
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;^ig-&;®0-sSfi page249 <d a-ue-y ='-:^<^ti:^^wm^^it 20%. a- 

% 30 !21«. mfFUT8-6. pAGE249 ^At^l- j:o-Cm*Ufc^#:;5^^Si^ Lfc PA imm=^. 
^tl^nm^ HPLC X'5^#UT#fc^«l0?r^L7t%<^-T?fc5o ^ 30A giJC mfFUT8-6. M 

tiBi-o ISM A i Lx y v^-^ h y 'J' Ai^®?^ (pH3. 8). BtLxv i^m-t h u ^ 
j^mmm (phs.s) + o.5%l-y^?y--/^^^v^, i^;T^^9v'^>'^"^^wt•fco 



g#f^^ i-^) 0 '80 90 90.1 120 

^^-^B (%) 0 -60 60 0 0 
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^ Mjn/8 1 -4acNAc 1 -4acNAc-PA 

QcNAciSl-IMbnafr 



Gal $ 1 -'4GlcNAc 1 -2Man a 1 

^ Man^S l~4GIcNAcjS l-4GlcNAc-PA 



GlcNAc/Sl— 2Manaf 
GlcMAc>Sl-2rvfenQ;l 



t 

Gal j5 1 -4acNAc /8 1 -2iVfen or r 



Gad j8 l^«3lcNAcj8 l--2N/&aaf 1 

^ Ivfen^ l-^cNAcj8l-4GicNAc-?A 



/3 

Gal jg l^iacNAciS 1 -2lvfen Qfl' 



V 6 
^ ManiS 1 -4acNAc iS 1 -4acNAc-PA 



(vii) \ \^ 



<viii) Gal;8l-4acNAcjSl-2f^ai 



/ 

acNA0iSl-21V&iiar 



GlcNAc N-T-fef^/i-://^=if-$ V. Gal fi:tf^i?' h— Ulan {^-^^7— Fuc = 
—X. PA fik'y i>/VT5 7S^^i-» ^ 30 ili:^ 31 ll!}Cj3V>T, a-1, 6-7 =t— X^i^fc 

^^s^'&Lfcw#(^#j'&?i. (v)~(ix) <D)^-::rt-^^>^mm*-^nm 



(1) CH0»BlflSa-l,6-:7:=ii>'/Uf7V:3;r7ai7— fef (PITTS) cDNA ie?I|<DS[# 
^Sfefij 9 (1) {CiSV ^-Ci|F^ 2 B i ^ CH0/DG44 MIS i «3 M Lfc— ^^f^^ cDNA J: ^ . £iT<^ 
X/^A;^^?— FUT8 cDNA^®l#L7t (^32 11), 
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*-f. -^"^^ FUT8 ® cDNA iE?l| (GenBank, AB025198) X^. B' ®mmmmm:.^^&^t£7 

DNA ;^ 7—^ ExTaq {^MmtM) Sr^V^T. HiJi^tD CH0/DG44 lB»SA5fe cDNA 1 
iil ^-^tP 25 /zl <7>SJS^ [ExTaq buffer (^M^tM) > 0. 2iranol/l dNTPs. 4%DMS0, 0.5 

p. raoi/1 ±m.^m'3':^y >f - (@a^i#^ 21 is i: x^mnm^ 22) ] ^^$3 pgr ±. 

PCS {i. 94^T' 1 ^m^Mm<^'^. .94'C-e 30 mtH. SSr-e 30 #Fb1 72°CT' 2 ^^P^^^io/ia 
^ 1 i^'l' ^ /V i U-C 30 f-^f ^ ^W<7?^. $ 72°CT- 10 ^mMB-t^^i'^X-n'O tZo 
PGR o.8%T;^r^-^y/^m^^ib^c#tL. #^S^li©W>H-#tJ 2Kb MML- 

fCo rcODNAt^>T-4Ml tr. TOPO TA cloning Kit (Invitrogen tfc^) (Dm.mm^'i)^^Xy^ 

^ 5: K pCR2. 1 --i^Ab. i^mstM'km^^x^mm msa^^wnmrni-fzo nhfitz^i-^ 

Kt-ifA$Hfc cDNA ^:fe»^J{t. DNA i^-^^n^-f— -377 (Parkin Elmer & 
jojlt)* BigDye Terminator Cycle Sequencing FS Ready Reaction Kit (Parkin Elmer 
?±^) %MUX^^U. *-ifett^#-^=^aT/^{c$eo7t. 3|ci£{cJ;^!. ^T<^lfA cDNA 
;5S^ CHOMFUT8<7>0RF^:S&-at?iS?fJ*=^— 7 *5 PGR 5 

^ CHfFUT8-pCR2. 1 b ^-t. ^^l^tc CHO Mfe FUT8 cDNA fiOS^iB?iJ^iSa?']#^ 1 Vtc. 

(2) Cm1m^(x-l,6-y^^y/^Y=7>':^y^^—^ (FUT8) J^i2?fJ©llf^ 

(1) CHO *ffi|g FUT8 ORF ^ cDNA if>7-Sr:7°P— LT^V^, CHO-Kl IS 

m^^x-yr—'-^-f^-^r^zfy))— (strategene a-l^) j; 53^1^=^^^— • 

iJ^M 1 Ms' 1^ ' h 3— /vx • -1* ^ - ^ 1^=35^ ^— ■ ■:tu'j>—^ A 

Laboratory Manual, 2 nd Ed. (1989) ^tCg5icf?:>^*P<^'y/ ^^^7 y — ^ V^/^7:);^^£t'^^ev^ 
CH0*IliaFUT8 <5^7^^D— >^^#Lfco Ai^'a.— ✓'^r^TOPfi^^^ 

^V^-C^^it^v CHO Ibis FUTS cDNA <^3iit§3 K^^-g-t? Afal-SauSAI ftlf>T- (3^^^l 280bp) 

Xbal-Xbal Wi^ (It? 2.5Kb) jo J: tJ^- Sad-Sac I »f)t m 5.5Kb) ^51#^LX pBluescriptll 
KS(+) (Strategene ^tU) ^%^WX\^fZo 

lt#Lfc^^7 Ji.iT>T-CD:^Sgfi?iJt±. DNA 377 (Parkin Elmer ^X. 

BigDye Terminator Cycle Sequencing FS Ready Reaction Kit (Parkin Elmer &M) ^ 

m^'^x^^h. i3Wiii.m-^-^^=^r;i'\z'^^-it. xbai-xbai CHO ^aas 

PUTS (D^^ y 2 ^^tf±-M-f h a 2. 5Kb <5[)iB?ll^s SacI-SacI ©fJtii CHO trB^ FUT8 

£D3^ ^ y V 2 •^^tjT^'i" >- h n 6. 5Kb <z)gE?sl^#^ 3 - z i: LtCo U^T. 

Xbal-Xbal Sfr^T- ^-g-^^T" ^ ^ 5 pFUT8fgE2-2. SacI-SacI ^>^-^^tr:7'^ ^ 5 

pFUT8fgE2-4 bfc CHO FUT8 y ^ 2 ^-^t^V / A|gi|S(D:feSiEJiJ (*^3 

9.0Kb) ^iE?']#^3lC^LtCo " ■ 
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mmm 13. a-h^-y^-^B^mmwrn^^'^^^tc cm mm<Dimt^mm^m^^tiM 
CHO IfsiS a -1, e-y =1 h ^ v;^ 7 7— (futs) m.'^^^^ >' ^ 2 i^^^S 

Ufc CHO iWiia^i^ U> ADCC fgti^M Lfc. 

1. f-^-xf::!— X/^i^;^^ — a-l,6-;^=3 h7>-x!.7 3;^— ^ (FUTS) m&^=^^ '2- 
j^—^fy- 4 -y^^'^; ^-7°-7X 5 F pKOFUTSPuro (Dm%. 

(1) KploxPPurotT^it^ 

£iTcD^ra-t?7'^ ^ 5 K ploxPPuro '^ISig Lfc 33 @) . 

y^:;?.^ K pKOSelectPuro (Lexicon t±#) l-O^g ^ NEBuffer 4 (New England Biolabs 
aii) 35a1{C^0U. 20]^fi:<:D«^^As£l (New England Biolabs M) MaxT ST^C 
-e2 B#rBl?i^b^j:&^^fofCo mSJt&^s (w/v) T;?fn-;^^/wm^e?ci6{-#^ 

t»^- p >»itfii^^m^- y h ^-^t^m 1. 5Kb CO DKA m}i^mWl: LfCo 

11-314512 \Z^SM<Dy"7^% F ploxP LO^g ^ NEBuffer 4 (New England 
Biolabs ») 35 1 {'^15? 20 mtlDmmMm AscI (New England Biolabs *±M) SriQ 

;t-c 37t:T' 2 msmitKm^n^tL, mimjt'^. 0.8% («r/v) T:9o-:^^^^m. 

_hf5T?||'fc:r^;=^ $ K pKOSelectPui-o ^M<D AscI-AscI J^Jt (Ji?^ 1- 5Kb) 4. 5/il. 
5 KploxPS5|5<75As£l-M£l^>^ (^2; 0Kb) O.SjuU Ligation High (JE^I&ttM) S.Oyl 

m DH5a^i&?i^Ki|E^U. ^CjtL/cT V P I/ftt*^ a — ^-J: ^?^^t^:^fe{-^^"^^'*' 
:/y;^? KDNA&:^MLfc„ ^T'yX^ K^IJiTv ploxPPuro i:?5^-r. 

(2) Zf^:^^ K pK0F{)T8gE2-l <^^^ 

nisi?!] 12 (2) -Ct^fc^-r-r^-X^-Ji.:^!;^— FUTS <7>ai^ y> 2 ^^t^yy A-gigt^^f- 
5X^:^5 F pR-T3fgE2-2 iJiT<7?#ll|lT-:7°7 ^ 5: K pK0FUT8gE2-l ^it^Lfc 

(^34ll)<. 

K pFUT8fgE2-2 2-OiUg lOOyg/ml BSA (New England Biolabs ^±M) ^"^tf 
NEBuffer 1 (New England Biolabs ^±m) 35^1 ilJlS^^ SacI (New England 

Biolabs ») 20 m{i^*Dx.T 37^T' 2 ^Pal^i^bSfSlrfi^o/c:, nKimX '0 =!^^/~-^^it 
Iti^S-ffiVNT DNA m)i^MiSLVfc^. l*OOMg/ml BSA (New England Biolabs M) ^r^tf 
NEBuffer 2 (New England Biolabs %tM) 35/. 1 IC^MU. 20 ^^^^SJPSP^ EcoRV (New 
England Biolabs ^Mx^X 'ST^'CX- 2 ^Fa^t^^b^J^^ff o fc, ?S{bSJS;^#. ^'i^^fe 

0.8% (w/v) T:^fn-;:^y>mMMt'f^b. ^ L5Kb cD DNA »r)t^M tfco 

— :7'-7:^S FLnMUS28 (New England Biolabs ^±M) 1.0^8 ^> 100 ju g/ml BSA (New 
England Biolabs M) tr-atf NEBuffer 1 (New England Biolabs ItM) 35 ^il 
©JPS#^ SacI (New England Biolabs 4±®) 20 ^^^JPx.T ST^X' 2 ^i^i3^mt^^"tr^To 
fc. ^m^^n^ / -/^'Itmm^m^'X DNA K^jt^igjKLfcm. lOO/zg/ml BSA (New 
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England Biolabs tfcSi) ^"a.tf NEBuffer 2 (New England BioLabs ^fc^) 35^1 i^^Ml^. 
20 #fi:(DfJ|5iP^ EcoRV (Nesr England Biolabs M) '^^Oxr 37« 2 ^f^^^ihSJt^^^f 
ofc, ?mbKi^^m> (w/v) T;^fn-;^^/V'^^j^gjJ^pL. 2. 8Kb <^ DNA ^ 

±l5"C#/:l^y :^ ^ K pFUT8fgE2-2 S^CD EcoRV-SacI Sff^H" (f^) 1. 5Kb) 4. 5 m K ^y:^^ 
K LITMUS28 EcoRV-SacI B^t" (15 2,8Kb) 0.5^1. Ligation High (m#^M) 5.0 

#^7"^;=^ 5 KDNA^^m^^o K^^T> pK0FUT8gE2-l tW-To 

(3) y^:^^ K pK0FUT8gE2-2 <7>«^ 

(2) F pK0FUT8gE2-l 5:^V^T. &.ro^mX^^y K 

pK0FUT8gE2-2 (^ 35 H) , 

5 K pK0FUT8gE2-l 2.0yg^. 100;ig/ml BSA (New England Biolabs tilM) ^^tf 
NEBuffer 2 (New England Biolabs ^±m) 30 yl i^mM^. ffj^^^ EcoRV (New England 
Biolabs ttii) 20 mi2:%^!JD^-C ST'CX* 2 0#r*av^^bKJt^^^to fCo ^Si^f^^ 
^-&5r^V^X DNA 5i^>T-^lHli]XL7t=^x lOOMg/ml BSA (New England Biolabs ^M) Sr-^tp 
NEBuffer 1 (New England Biolabs tt® SOm-I ^MMi^. 20 mi^<ommmm KedI (New 
England Biolabs ^M) ^M^X 37°CX' 2 ^f^tS{kSiS^=ff o fCo mitm^'^. 
- 0.8% (w/v) T^ifa-x-y/V-fg^acStricPU^ iif>3l.5Kb<7>DNAiT>i-5riitS!JLfc, 

—j;^^ K ploxPPuro l.Ofi^-^. NEBuffer 4 (New England Biolabs ^M) 30;il 

IC^^L. mmmm (New England Biolabs ?±Sa) 20 Wi^iQ^^T. STX^X* 2 B^r^m'ffc 

K^&*fTo7t» ^^«cfc'3^^/-/^^tm^^fflV^T DNA if>^-^SlR tfc^. lOOMs/ml 
BSA (New England Biolabs *fcM) *-^t? NEBuffer 1 (New England Biolabs ^M) 30^ 1 
^^L. 20 mtL(DUmmm K^I (New England Biolabs ^) ^MXX ZTCX 2 Bf^yS^b 

Jil5X'#^c:7*^^ 5: K pK0FUT8gE2-l S^<?> EcoRV-Kpnl t^>T- (^ 1.5Kb) 4. O^il. y^:7;^ 
5 K ploxPPuro Hpal-Kpnl illf^t i^^ 3.5Kb) l.0;xl. Ligation High (^^^ttM) 

r:^^li® DH5a^^M5E^t, #^^lfcT>-lf->y :^Btt^a-:xJ;i3 4^^(7:);^fe}C^?&o 
-C^-^7'7;=^=: KDNA^mmbfe, ;2fs::7'7;^5 K^lrOT. pKOFUT8gE2-2 t^^. 

(4) ^T'^;^. i F pscFUT8gE2-3 cr>mM 

nSkm 12 (2) -C#f-9^^-f-— FUT8 (Drt^ y V 2 ^^t^^ / 
^y^^^y pFUT8fgE2-4 ^ffii/N-Cs iy.T'^#l1I-C-:/9 ^ 5 K pscFUT8gE2-3 tr^^Ufc 
(M36 11), 

^/-^jj; ^ K pFUT8fgE2-4 2. Oa g =lr NEBuffer 1 (New England Biolabs ^±M) 35^1 i^^M 
20 mt(Dmmmm »2^U (Ne* England Biolabs W ^mx.X ZTTX 2 P^liavift:^ 
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%fto/c, mW^^m^'O / -J^tHm^'t^^^X DNA if^T-^Hmxtfcm. Blunting High 

ut^'/UJ>.mBi^Mii^Xf^^ y --f^itm^n^X DNA ^^^-^mUXUtcmv NEBuffer 2 (New 
Englan-d Biolabs ItM) 35 m1 IC^i^L. 20 ^{^(^fgJPS^^ Hindlll (New England Biolabs 

tijgi) ^AP;i-c 37t:-c 2 B$rp1^^lt:K^&=s^^Tofc„ mibRm^^. 0.8% (w/v) T;*fp 
- :^ ^jum.m.^m i-#t u , m 3. sKb dna mi^^mv fco 

— K LITMUS39 (New England Biolabs ttM) 1.0m g ^ NEBuffer 2 (New 

England Biolabs ^±^) 35jul JC^fifU; 20 ^ficD^J EcoRV (New England Biolabs Ifc 

m) 33 20 miSLOmmmm HindUl (New England Biolabs ^) ^M^X ZlVX 2 

mitmit^^'n^tc, mimjt'^. ^-fe 0.8% (w/v) T:^o^:^-f;i^mm.'i^mKmu m 

2.8Kb©DNAM>t^ffiMLfc, 

Jzl5-e#fw:7°^ ;^ 5: K pFUT8fgE2-4 Hpall-Hindlll 3. 5Kb) 4. 0 m 1. '^7 

X5 K LITMUS39 S^<D EcoRV-Hindlll SffJt (^*;I 2.8Kb) 1.0^1. Ligation High iM^f^& 

^<,X^^yv:^^ K DNA <^ mill LfCo K=S:J^^T. pscFUT8gE2-3 tWi\ 

(5) 5: F pK0FUT8gE2-3 (Omm 

mMmi2 (2) -e#fef^-r-<--X/N^;^^-FUT8 <^^i5'y> 2 ^-^tf^/i^^^^Sr^-f" 
^rT'?'^? F pFUT8fgE2-4 SrfflV^-C. giTs^^HiX'^^ 5 K pK0FUT8gE2-3 ^«^Ufci 
(>i^ 37 !l!)o 

y^;^^ K pFUT8fgE2-4 2.0j:xg t: NEBuffer for EcoRI (New England Biolabs ^M) 35 
M 1 i'^gl^U. 20 m^<^Ufmm EcoRI (New England Biolabs ^±M) *5 J;U^ 20 W<^ilJPfi 

Hindlll (New England Biolabs M) ^JD;tT ZTCX 2 NFrs1r^'^l::;K^$^^f ofd, 
^it^^. 0. 8% (w/v) T:^f a-P^ ^/V^M.l^m\m m l. 8Kb <D dna iff>^^M L 

— ^9^5 K pBluescriptll KS(-i-) (Strategene ^tM) l.Opig ^ NEBuffer for 
EcoRI (New England Biolabs ^±M) 35 1 tC^^L. 20 ^&<Dmmmm EcoRI (New 
England Biolabs M) iSXXf- 20 ]*i3r<7?^JPS^^ Hindlll (New England Biolabs ^±M) ^ 
AGx-C ZTTZX 2 ^PsI^^ft^Ji^^^Tofc. ^SfbSJ^^m. ^IS^ 0.8% (w/v) T^o-^^^/u 
,B3.0KbcODNAif>T-§r5^Mtfc. 
^mX-mc^'^y^ 5 K pFUT8fgE2-4 *5fe<© Hindlll-EcoRI m)i m 1.8Kb) 4. 0^1. 
X5 K pBluescriptll KS(+)A*iO Hindlll-EcoRI Sff^t (*>! 3.0Kb) 1.0// U Ligation High 
(immiM) S-O/zl^JS-^U i6°C-C-30 5>P*gS^$-ii:S::<?:{-J:'9M'&Si£:%fTofc. ^ 

<D:fym^^^^x^-^:fy^^ h'Dm^mmi^fZo K^OT. pK0FUT8gE2-3 i^-^o 

(6) pK0FUT8gE2-4 omm 

(4) *5J;U^ (5) TWc:^^;^^ K PscFUT8gE2-3 i3j;t>*pK0FUT8gE2-3 ^m^^X. U 
. - 96- 



y^T^z. K pscFUT8gE2-3 LOmS iSr^ lOOMg/ml BSA (New England Biolabs IfcM) 5r^tr 
NEBuffer for Sail (New' England Biolabs Ifc^) 35 ft 1 tC^^^Ls MPS^^ Sail (Ne«r 
England Biolabs m^) 20 ^^^^Dxir 37°C-e 2 ^mm^tKJ^^^n^tlo l^^Jt^mX "0^-^ 
y-;!^«-^^fflV^-C DNA ^Irjt^SIUXCfcm. NEBuffer 2 (New England Biolabs 30 
Atl 20 ^{iL<7?tJPS^^ Hindlll (New England Biolabs =lrSn;tT ST'CT' 2 

R^r9im'(b-^f&^^t-:>fc, mitm.m-^Jw^^ 0.8% (w/v) T;«fa-^<>*/u^^^i{iic#tu, 

^ 3. 6Kb O DNA ffit^MUyto 

-fyy^t K pK0FUT8gE2-3 LOm? lOOjug/ml BSA (New England Biolabs ^±M) 
Ir-g-tf NEBuffer for Sail (New England Biolabs %M) 35 /zl \Z.mm^^ Ummm Sail 
(New England Biolabs ^tM) 20 ^fil^^^D^X ZTCX^ 2 ^F^t^^kSliS^^To fco "^S^S^^^ct 
^3t^7-/Vzt^-&^MV^X DNA e^Jt^iliClLfc:^. NEBuffer 2 (New England Biolabs tt 
®l) 35 /zl 20 ^^jzK^^JPS^^ Hindlll (New England Biolabs ^JJ^) ^i&DxT 

37rX^ 2 B#rBl?^^I:Ki^:^ttofc, m^bKJ^;^. pH8. 0 (D Imol/1 Tris-HCl 35,. 1 ^3 J; 

t)^':^^S CIS *!t5*5i5 Alkaline Phosphatase (^W^^M) 3.5^1 ^^^0^^ 65°C-e 30 
Km^'^'^^t^^^') DNA ^S<7?]^y >-^^<b^^Tofc, Jlftir ^If^b^Sm. :7a:/-/U/^ 

a G*/ui^ttai*C.a*3J:t/3ii?^ /-yi.ttlt^=?f >/\ EUXLfi DNA ifJtWBTk 10 /xl ic^i^ 

_hl5T-#fc:/^^ ? K pscFUT8gE2-3 ^^<D Sail" Hindlll f^jt (^ 3. 1Kb) 4. Om 1> 
y^^Y pK0FUT8g£2-3 ft^iT? Sail- Hindlll iff>T- (1^ 4.8Kb) 1.0m U Ligation High (^'^ 

'm±m 5.0^1 ^M^u 16'c-e^o ^[SK^t?^-&5w<h«cj:<9^-a-sj*;^=ffofc« ^s^s 

FDNA^mSiLfc„ K^ii^T, pK0FUT8gE2-4 t^i", 

(7) 5 K pK0FUT8gE2-B <;>:^iE 

(3) j=3J:t5 (6) T-mfc^^^ 5 -K pK0FUT8gE2-2 is J;tK pK0FUT8gE2-4 Sr.iV^"C, i^i 
TiD^MX'^^ 5 K pK0FUT8g£2-5 Ufc (^ 39 HI) , 

Z^y :^ 5: K pK0FUT8gE2-2 1. 0 m g' '-k NEBuffer 4 (New England Biolabs IJb^) 30 ^ 1 {■^^ 
j^U. mmUm W (New England Biolabs tt®i) 20 mL^1SiX.X 25t;T' 2 ^F^t^ftSife 
:|r^To7to gfS«J;0 3^^/-^^«&=^ffil'^T DNA ^>t^SrtE]iKLfcm. NEBuffer 2 
(New England Biolabs &M) 30^.1 i^^i^t, 20 ^^a<^#JIS^# BamHI (New England 
Biolabs M) ^iOxX S?^- 2 ^f^^^ibSfS^tf o fc. t^ibSfS^. PH8.0 O lmol/1 
Tris-HCl 30 1 *3 J:t>':^MS CIS Alkaline Phosphatase (^fijt^tM) 3, 0/^ 

1 :Sr^AnU. 65'CT- 1 ^fig^^C:^^-^^ <bicj; 5 DNA ^^(^m ^-^fb^ffofc. B^^'J >^ 

*fJt -IrM* 10 M 1 {-^^ l-fco 

— y^y ;^ 5 K pK0FUT8gE2-4 -r.'Oju g NEBuffer 4 (New England Biolabs ?±M) 30 
If'^^fL. M^^Smal (New England Biolabs ttlS) mtL^M^X IZ^CX l^Wmit 
^Jt^^notz. t^SJ^:)^J:^^^^-^^*^^*fflV^-C DNA ilf>^-^isll0lb/c^. NEBuffer 2 



(Ne* England Biolabs &M) SOmI-^C^^^L. 20 l^i±c»ummm BamHI (New England 
Biolabs t:mx.X 37^T- 2 ^PB^?^YbS^£:*^to:^::, m^tRjH^^'^. 0.8% (w/v) 

T^ti-;^^;m%^mizmu s. 2Kb dna m}i=tn^ u/t, 

±IBT-^5=fcy ^ 5 K pK0FUT8gE2-2 S SMl-BamHI f^>T- m 5. 0Kb) 0. 5 m 1. ^t" ^ 
^ K pK0FUT8gE2-4 Stnal-BainHI m)i 5.4Kb) 4.5^:1, Ligation High (MW'Mt 

tigoT^^y^;^^: KDNA^^mb^t, K^OT. pK0FUT8gE2-5 i l^^i-o 

(8) y 5: K pKOFUTSPuro <D^g 

(7) -e#7t7"9^$ K pK0FUT8gE2-5 ^>Sl/^T. jii T O ^Jll T* 9 5 K 
pKOFUTSPuro L/C (^40111), 

7*7:^5; K pKOSelectDT (Lexicon &M) l.OMg ^ NEBuffer 4 (New England Biolabs |± 
m 50 III {Cmmi-. mmm^ RstII (Ne<^ England Biolabs ttM) 16 ^fe^ADxT 37^1? 

2^fli?t^{h:S^S:^^Tofc, ^?g^o.8% (w/v) T;tfa-:?^<y'/i^m$C5}ciS{c#tL, 

i?77' y T h^-^'^m^^y h%:^t£m 1. 2Kb DNA rr^T^^Mbfe, 

— 7°9>!:5: K pK0FUT8gE2-5 l.OjKg NEBuffer 4 (New England Biolabs liSi) 50 
1 5c^i¥^b. mWmm RstII (New England Biolabs t±M) 16 37'C-^ 2 

itm^^^fr^-ft. mitRlt-'^. pH8.G-c^ Imol/l Tris-HCl WIS 30^1 *5 JllJ^I^SS® CIS ^ 
Alkaline Phosphatase (^mm±M) 3.0as1 ^^SDL. 65t:T' 1 B#P^Kit:^-itS <b 

±55t?#7t:^y:^5 K pKOSelectDT *j)5<^ RsrII-RsrII Wr}f m 1.2Kb) 1.0m U 3^^^ 
5 K pK0FUT8gE2-5 dS*© Rsrll-Rsrll m}i (m 10. 4Kb) 1. 0^ 1^ MMtK 3. 0;^ 1, Ligation 
High {*:#|&|i:®) 5.0/il ^jg-a-L.' lerr- so ^^■!^SJ!&$-<t5r.<ttCj;Dlt^SJ^?^tT^ 

fc, m^mm^^^^rizmm msa^^wnm^u ^^tifcr^t-v^y ^Btti^n-^j; 

•3^^0:^fetC^-^T^-*7'7;^$ K DNA ^m-mL±, K^£;Tv pKOFUTSPuro 

2. a-1.6-7 = i^/l'f7>'^'7i V— tf (FUT8) S^^^;? y ^ 2 ^^tf-i^y i.-^^^ 1 =1 

tf-isSLfc cHo sesa^CT 

(1) rJ'-^T'-Y^/^-^^r^-O^A - ' 

1 «-e«^Lfc5^-\'-l'---X/NA;^i5'-FUT8 >';/'<^i? 
-pKOFUTSPuro ^^MM 8 cD 1 (2) Tf'^M Lfc 5-03 ^--^A Lfc, 

K pKOFUTSPuro CD 5-03 ^-.cDit^-^^Af*^ 1^ ^ h n /-K l^— -> 3 
[Cytotechnology, 3,- 133 (1990)] {zm Z^X FJlT <D^mX'n -o ft, *-fx K 
pKOFUTSPuro 150 jug ^ NEBuffer for Sail (New England Biolabs ?J;M) I. 8ml [zmmV. 
600 m&.<D^MMm SsU (New England Biolabs tt®!) ^X Z7°CX' 5 ^fmn^tRJt^'tlf 
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-/^itm^n^\ Wlii^Litmmty'y:^^ V*^ Ug/Ml L-fca 5-03 K- 

PBS (laTmmol/l KCU 2.7jnmol/l NaCK 8. lmmol/1 NajHP04. 1.5minol/l KHjPO,. 

4.0nimol/l MgCl^) icmm LX Sxio' MMl thtc. W!lSr^ 200^1 (1.6xiO«-fS) ^±12 
j^^i^-fbv^^^ 5 K 4iil (4jidg) iiBftUfc^. ^flS-DNA ?S^?^<?>^fi^ Gene Pulser 
Cuvette <mM9lSESI 2mra) (BIO-RAD f±^) -^#U ^flSaSt-a-tlM Gene Pulser (BIO-RAD 
M) ^MV^-C/'^/u;^lffi 350V, m^^^J: 250MF <^^l4^-Ciie¥#A^=fT':3l''^« IrII^^CUX 
^^^^y h 30 J)s:^{Citb5t^^^ALfc#, ie»Mi^^ 10% ^7Vife!«jfiL?S (Life 
Technologies ItM) i3J:t>' 1 iar««tO fTT supplement (Life Technologies 
fc IMDM mm (Life Technologies It^) KmML. ^^^^^Hffl 10cm 7="^ 
(Falcon l±M) ZQi^^mmVtc, 5%C0^. 37'C<^^#TT' 24 ^Pal^^ bfcfg. :@^±?f^^ 
15Aig/ralPuromycin (SIGMA tfcSS) i3iX>' 10% 'J' '^l&!^»I&lTt (Life Technologie 
^t®) ^|g;'JnL^ IMDM±$:ffi (Life Technologies ^L9li) ^ lOml -fof^-ffiUfc^ ::<7>i^Jffi^ 

(2) iS^-^T^f >'i5^^i5'^-^A^<7?®i# 

(1) -C'#fcf ^-n-^-f v'>iittt^J;'?ff:#<^ 900 m<^>^ ^ ^-^&^T(D^mX'^ 

^T. fc'zr-n-r^ix:/»&1*75sm^Ufc: lOcm T^xf 5/->=Lit9it^±^W^P^5^L. 

M« 7ml ^iiAUfem. ^#«^T{C#Lfc, l[kiC}f^yh-^>- (GILSON ttiS) ^ 
1' ^V^T^^r^-$riltf^oX®V^i2<^, jtL{S 96 I^^T" U— h (Falcon ^^^Lfco 1^ 

yyv-v^(!ia^ffo:fe^. 96 (^^Jg^ttM) -^r^^n-v^lr 

' ffiS b. l5/<g/ml Puromycin (SIGMA ttM) *5 J: 10% ^J' '>S§iS3lffil?S (Life 

Technologie ai^) ^« UfcIMDM Jg-Sfi (Life Technologies M) t^^V^-Cl MPalt^^ U 

fCo 

(20% DMSO. 40% j^-^SfeJ^ik-Jt. 40yo IMDM) tmuLit. - ^ 5 t>^S^^MM^lis 

96 (^M^feM) ^Jm^X\y^V ^^Ty-hbi-h-^. m<^^^^'t-^^ 

^^yu—h t\^XWWi^^^^^l^f^o ;?7-7°^'— hft. 15 msM Puromycin (SIGM 

iSXXy^ 10% ^'^m%^^^m (Life Technologie t±1^) ^^:*]DUfc IMDM J^ife 
(Life Technologies ^fc^) 1 M^^^ Ufi„ 

(3) -JT^V APCRECj;5ll[im^XLC>^iff 

(2) -CW- 900 ^D-^{cStt> £i.TO«X-y/i^ PGR {cj;5ti!lim^;t<0^ir 

^-f^ (2)> -e'^'^,#Lfc^yy ";5^:/^/^^i'3^^<5(>:^ife [Analytical' Biochemistry, 

201 , 331 (1992)] tc={xeo-C€-i^ a — >'«75<^/ DNA #-*TE-RNase 
(pH8.0) (lOmmol/l Tris-HCl. Iramol/i EDTA, 200Mg/ml RNase A) 30^1 {C— B^^fi?Lf::, 
^fc. 12. TW:: FUT8 ^/ 9 ^ ^-'J^^^ ^^-^^ ^-^'^^^^'^^^^ 
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WA TKy e ExTaq (SSitW ±|5X-^MLtc-i^/ A DNA 

lOMl-^t? 25m1'^H» [ExTaq buffer (^iSit^fciS). 0. 2mmol/l dNTPs. O.SmihoI/I i; 

K/^: (pcR) ^ffofc, pcR 94^:-? 3 ^m<Di3m(D^^. uvx' 1 5>r^. 6ot:i? 1 ^ra. 

PCR Rf^^m't 0,8% <w/v) T?5fn-:^y/um^»i&{C#tUs CHO M^/A^^i^ 
_y^^^^^^^-;i:gp^jgj^®^^t|5^-^tf^i] 1.7Kb ^#^fi^liiti*5^^*^n5-fc<^tr 
K^n-^-iUfCo :$:^lcJ:i9^tti|r^-ri ^n-^^M-aitfco 

(2) ^i^" ^•'^5-^. (3) X'Eiil^Htc^it^ D — V 

&-^tP96 ;A::?°u-h?ril^L, 5%C02. 37^©^#TX- lo :5^rfl^SUfc. mm.m. 
a->'}-1g^i-:5'^^:^;V;5^bm^S^^M^«24X:7•V-^ (Greiner ?±S) -MU 
fc. ISMg/ifl Puromycin (SIGMA ItM) *3J:t>' 10% v-ltj^^Wjk^^ (Life Technologie 
^±m ^»LfeIMDM±g«l (Life Technologies ttj^) ^fflV^T 1 SFnlit^tfcm. 
mm^m 6 (Greiner -JtmUfCo r^:/^- K =t <?<^^«^:^ii [Nucleic 

Acids Research, 3, 2303 (197S)] 5Ct^ o ^ a - V<7>y / J. DNA ^mMl^. #*TE- 
RNase (pH8. 0) (lOramol/l Tris-HCl. lraiol/1 EDTA. 200Mg/ml RNase A) 150^1 5- 

iaS'eflMLfc-^^/ DNA 12^2 ^ ^'EBuf f er 3 (New England Biolabs ft]^ 120 /xl 
i^U. 25 ^-fcCD^JWf^ PstI (New England Biolabs ?±M) ^^ID^T 37'C-C— MftSi^: 
^^Tofc, ^Si^T^Si^^^^-^^M^^ffi^"^'^ DNA S/rM-^HlRL^m. TE 
(pHS.O) (lOmol/1 Tris-HCl. lnunol/l EDTA) 20;il i'^^b. 0.8% (w/v) T;^p-;^^ 
/vmm^i&f-ftl-fc* ^ilj^. [Proc. Natl. Acad. Sci. USA. 75. 3683 

(1979)] izm\ i-^o^-m-^^y J^wk^u^vtz. m^mTn. -t-i-o^i^fcMuso^c 
fc FUT8 ^ / j^mm<^ 0 %^-^'r''< ^-mmmm^m^^fcu^<Dmmz.m^-r^ 

yy^^- (iS^J## 28 j3j:t>Wil## 29) ^^ff-LfCo ^t^v DNA d^y .-^^-^ Exlaq 
(^SitM) ^ffii'^T. *1ife?ti 12 (2) Xn±yy^^ KpFUT8fgE2-2 4.0ng ^-^£?20^rl 
(D^JIlM [ExTaq buffer (SMit^hS^) . 0. 2niniol/l dNTPss O.SMmol/l ±iej&g^^#^-6«l 

-z^^-^-. i^mm^ 28 is ^xfm^m^ 29)] ^mmu ^y-^^m^jt^ (pgr) % 

^Tofco PCR!i. 94'C-C- 1 ^[^'^MC>=^. 94t:-C- 30 55t:T« 30 74rCX' I 

:i-f.^<£:?)KJt&^ 1 25 ^ J^O^WX-notz. PCR m> ^CT^ 1-75% 

(w/v) T;yo-;^-i/Vl^^^^®5::#L. I*) 230bp coya-y DNA iffJt^W^Lfc, #e>Jtfc 
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-fn—'f DNA ^ti\ {'*i-L. Ca-^'^PldCTP 1. 75MBq Megapriiae DNA Ubelling 

system, daP (Amersham Pharmacia Biotech tiJU) ^T^ItH^lSL fco 

/^---itAUv /^'1'7'y ^^-^-->3>j^ [SxSSPE, SOxDenhaldt' s 0.5% (w/v) SDS. 
100;i g/ml -If^m^^ DNA] 15ml -^t^XX mXX 3 ©:/ U-z^-f :/ y ^-Y if-v- a >?:tf o 
fco ^{-. ='^^lifeLfc7'^-^DNASr«'t4UT#^/^--^^AU 65t:-C'-8feiD?aLfCo 

^-f-^-i^3 -^^ n :/|ig<lr 2XSSC-0.1% (w/v) SDS 50ml 65t: 

•C- 15 i^Fn^MUfco ±fE<50»^#^ S'EIi^DStfc^. 0.2XSSC-0.1% (w/v) SDS 

SOml {cm^^t. 65^1? 15 ^r«l;?)Pabf::, jfti^^. •ft' n >-JE^X^:7 ^ /vA-^-80t:T?-l!fe 

BUi£jS(^«IJPI^^ MI ^S5-i; •? . FUT8 *fiZ:l:e^r*^e:.f^3 4. 4Kb O DNA ^f.^^d^^C 

itfe^^d^^S^ 6. OKb <r> DNA iff)t;65^e3, 

:$:fe};ij;>9. (3) {:ii3lti>^i^ n-^-^yy A DNA i ±EI??J 4.4Kb ii^nm 

6.0Kb Oit#S.ftjW>T-:?>s^ffi$nfc« Pni(f>f-<^Sit:iS i : \ T^fe^Tt^li*^^. a-Vfi. 
FUT8 ^ItitSi^^ 1 ="t'-lgf^Lrt^P->-eS>5' <J:«^$tL7t, p-^5:JJir. 
1st. AFUT8 2-46 ^ t W^-po 

3. a-1.6-y=iv'/V h9>-;^:7 3i'7'— if (FUT8) iHs^^ 1 =f t'-MLfc CHO 

(1) Cre y =^'vfc'•:^— ^^m-^i7^-<0^A 

^^l^iSMB" 2 :*T?f^MLfc 1st. AFUT8 2-46 Cre U Vif^-- ^|gm-<:^ ^- 

pBS185 (Life Technologies ^t^) ^^ALfc, 

^■7:^5 K pBSl85 <D 1st. AFUT8 2-46 fOjte^^AS^ ^ i> had^V— iXg 
[Cytotechnology. 3, 133 (1990)3 CT^^iT^O^T'fTofc, ^-f, 1st. AFUT8 2-46 
W& K-PBS [l37mmol/l KCl. 2. 7Bjmol/l NaCL 8. Immol/l Na2HP04, 1. Snimol/l KHjPO^. 

4. Onmol/1 MgCLj LT 8X 10"fli/ml <h Lfc. J^M®^^200;il (1.6X10^1@) grT'y 
^5; KpBS185 4(j.g tm^Vtc"^. M-DNA SfPiiSciOr^^ Gene Pulser Cuvette (MMf^ 
mm Zim) (BIO-RAD i±®) — ^SfflM^^S Gene Pulser (BIO-RAD ^±m ^m^X^^ 
/l^y^mZ 350V. ^^^S:250mF (^^#-e®e^^A^^TofCo 3|A=^. msm^m^ 10% 

i^Mi^jfilf^ (Life Technologies -Ifc^) 1 fS^gjBgcD HT supplement (Life 

Technologies^) ^mnVftlMMm^ (Life Technologies im) 10ml (CMU, 

immm^m^x 2 :g-fif%f5uf-. m^mmi^^m locm ^^i^^ (Faicon itii) 7 tt- 

SSf^. 5%C0j, Zl'-CCO^WTX 24 B#fp1it«Lfc. i^^^. _h^=§r!^^L. 10% 
g^ik-?t (Life Technologie tt^) ^»L/c IMDM ^ife (Life Technologies ttM) ^ 

10ml -fo^i-a L-y-co ^ ^itsij^smit^^ 3-4 0 m^m ^ 'MLta^ ^ lo s fig^it^^fto ft, 

(2) Cre y ^^'tf-f— ^^^-^i^^-^A^O^^ 
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%M. 96 (Falcon -^-^mufc, f y T^^-y^Sia^tf ofcit^ g^^m^^ 

96 1^Z^^—V {^■m^^^±M) ^=§-^ n— ^^MU, 10%!?VS#I^^WlfiL?f (Life 
Technologie ^^;!JD Ufc IMDM (Life Technologies tfcM) ^^V^-C1 iim^L 

(20%DMS0. 40% ^'y^^^^m. 40% IMDM) irfSloUfCo 5 ^^S^^^f«^ffl^lS 

iffetd. V-r^y ^^r^U-V^ I5;ig/ral Puromycin (SIGMA IfcM) ^i^V^ 10% ^^^^I^Jft^W 
jfiL^S (Life Technologies) Sr'^iJD bfcIMDM (Life Technologies ^tM) ^^^VnX6 

BTOHUfCo Cre y = > t^"^— ^<75^^{^ct *? loxP lE^iIiC^^tlfc t°=i.-n-<r^ 

?) 9lfi<D|^^ a — y^M-tHLfi, 

(3) ^ y ixi^-tF^-^a y h {d J; 5m^JW^±5te-9^i?*'75^K^ 

(2) X'mf:^#l'^c^^^-^^-5^<^5"^^ iSae^n-v^^tf 96:;^:^^-^ 

;V*^ib«%^^5r«M^{S 24 (Greiner ?±Sg) ^mmi^t., 10% '^v'S&iS® 

WjfiL?i.(Life Technologie ItM) ^^AOUfc IMDM ^ife (Life Technologies ^iM) ^^''^ 
X 1 mm^^^f^^^ g^^Wffl^jS 6 h (Groiner ItM) -^MLlfc. 

h J; "^^^^cT^^^i* [Nucleic Acids Research, 3, 2303 (1976)] ir^oX#^ 
ADNA^IiML, #^TE-RNaseMW (pH8. 0) (lOnmol/l Trls-HCl. lnmol/1 EDTA. 200 ^ 
g/ml RNase A) 150m 8^^^*^^. 

JllEXM^Lfc-^^y A DNA 12iug ^' NEBuffer for BamHX (New England Biolabs 120 
III 5C^|?U. 20 M-^<^Umm-^ BamHI (New England Biolabs ttM) ^^^X ST'CX— 1* 
^iik^^&^Sr^f o:fcc ?) / -/^^tlt&^rffiv^X WA ifit^fUiK tfe^. TE mW 

m (pHS.O) (lOmmol/l Tris-HCl. lramol/1 EDTA) 20^1 0.4% Wv) T:ffn~~:^ 

^jUM%^^l,cm\^ito ^Wi^. '^^<D:»m CProc. Natl. Acad. Sci. USA, 76. 3683 
(1979)3 ^^ci^M^y/ADNA ^^^Lrc. ^^^T^. -^-^ c ^^{C^ L 80t: 

X-2^f^9<^^^S^^f<5fcc ~. - 

FUT8 j^fflj^(7>7-^^-'/7^>r'-v^-<^c?-tii^«^S;tfctii5^^iE?|J{-fe^-f ^ 

(ia?i]#^ 30 i5it5i£fll#-?- 31) ^iSthUfc, ^i-. DNA ExTaq 
i^mmt±m ^IBv^X. «^!ll2 (2) X-#fc7"?:^5 FpFUT8fgE2-2 4. Ong ^^t? 20/* 1 
<?>SJ^?^^ [ExTaq buffer (^S5gtfcS^)s 0. 2mniol/l dNTPs. 0.5Mmol/l ±ieite^#S-^^ 
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m^m^ 30 is^xmnm^ '^m d^y^^^-- ^itmsj^: (pcr) ^^t 

otz, ?CR\t. 94^^ 1 ^r.g<D»cDm. ^4tC-VZ0m^^ 55t:-C30#na. 74'C-Cl :»-fa^:6- 
^T^aS^S* 1 f-'<^/l^iLfc 25 ^/K^^#-C-^fofc, PCR ^, KJ^-m^ 1.75% 
(y/y) T:^a-;^'i^/bm^^it!{-#^t. 1^ 230bp o:rn-r DNA ffjtlr^^^UfCo 
^/n-y DNA 5;zl i^T^tL, Ca-'^P]dCTP 1. 75MBq ioJzt/ Megaprime DNA Labelling 

system, dCTP (Amersham Pharmacia Biotech tt:!^) ^^l/^T^MMMliSUtcla 

y^y(Zf^)'^-<^^'y^yW, (5XSSPE. SOxDenhaldt' s 1^. 0,5% (w/v) SDS. 
100;zg/ml i^-^rft^DNA) 15ml ^r^fJOXT 65°CT- 3 ^rBK^T-^^^-TT^P ^^^-^-i^a >^^^To 

^N-fr^y i^-Y-^— >'3^^. -^^P^i^^ 2XSSC-0. 1% (w/v) SDS 50ml 6510 
X' 15 ^WfiUfCo JiiatD^^^f^^ 2 iHlii^iDiSL:/^^. 0.2XSSC-0.1% (vr/v) jDS 

a^xE^f&JPSi^^ BaniHI ^ft^tC J: . S^^M FUT8 *i-3t5i^^^-?>*t 19. 0Kb ^ DNA Sfr^T^iS^ 
^Eite^^-^*^ 12.5Kb O DNA rrit^J^^ C 5. ofc^5iS15^*^ 

© DNA W>T^*5^ 1:^5, 

J; ^) . -LIS 6 ^ o-x^ 5 5 u^^^<D^J A DNA i 19 JbiS?^ 19. 0Kb i5 J:-0^^ 

11.0Kb <Dmmmm)^fi-^)^^^i^^ nm>^^-^^*^ i : i -efc^vt- i:*-^. puts -^^/a® 

i?D-^^^]^T. Ist.AFUTS 2-46-1 ^^l^'^o f^4. i^<^ 1st. AFUT8 2-46-1 1st. A 
FUT8 2-46:». ^Ijt, 5-03 i.tMFVt^Jg^^rM 41 HtC^Lfc^ 1st. AFUT8 2- 

46-1 t5^t± 2-46-1 W 13 ¥9^ 26 g^itT'^tTiEfclSAMISW^^^^^F^M # 

^^^m-^tt^^^^- C^iJfemo< f^mm-l Ti 1 l^^m 6) \Z FEFM BP-7755 i UT^ 

4. ^^-l,6->'=iv'/^hT>->^:^^9-if (FUT8) iSe^5S:^W^'-M^i-^^^<^*tM 

3 puts MlnSe^^ 1 = f-^^t^^ Ist. AFUTS 2-46-1 ^5r. 

3xl0^i@/ml CD^SgT' 15Mg/ml Puromycin (SIGMA ^t^) *5^tJ^ 10% !? ^>l&!^^#Jfe.ti 
(Life Technologie ?±M) ^MbfcBDWif^ (Life Technologies |±M) 
^Mi^^ffi 1182:7^^=1 (GreinerM) 2 ^{Cff 60ml 3B[ffl<©^'#^. -t 

tS^I^^L. EXCELL301 (JRH Biosciences SbM) tf 60ml ^S^Lf-.• 

-tlb* 37^© 5%co2'r ^^^-^--^-i^x- 7 a r0ii§#^. ^immmi-^-^ 'y^v lt^-v 

^mmmm^n\^ sooorpm. 4^(7>'^f^-r" lo ^m<r>^'h^m^n'^x±.m^^u\^^ 

lOOOOrpm. 4rcD^#T' 1 nm^Dm-b^m^'^-otzM. 0.22 150ml ^ PES Filter 

Unit (NALGENEM) ^ffiV^T-ilSiiLfc, 
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0. 8cm yMZ Prosep-A HighCapacity (bioPROCESSING ^tM) ^Jl^ 2cm T3fe:^L. 

O.lmol/l ^^^UMit (pH3.0) lOml i5j:l>'linol/l ^ y -XWNaOH-0. 15raoi/l NaCl ^f/ 

?^ <pH8.6) 10ml x-mm^^'r^^b^zsL^x^w<Dmsit^'<7^tz. mz. ±mmm±m 

^ 100ml ^l^yJ^KM^^^s imol/1 iJ^i; i/^/NaOH-O. iSmol/l NaCl W.W0. (pH8. 6) 50ml 
X-^$fc?^UfCo ^?f-^, 0. lmol/1 (pH3.0) 2. 5ml ^rMV^T Prosep-A {Cl^^ L 

fciaf^i^^ffl^^mv ^(±i^^ 500 Ml -r-oj^mir^bm^. ^m^^^i^^fi 2moi/i 

Tris-HCl (pH8. 5) 100^1 tM^l^X^^Lt-o BCA ft [Anal. Biochem,, 150, 76 (1985)] 
§rffil^r^fr*i^l8l£T'gtP 2 iE^ (If 1.2ml) ^ItjIKLT^-L. lOmol/1 i^^x^-^- 
O.lSmol/l NaCl (pH6. 0) ^ffil^r 4r-C-S^^W^^fo fc» ^fzl^^?^* 

SiRU. 0.22Mm7L^Millex GV (MILLIPORE ^iM) ^TM^Mii L:t» 

5. a-l,6-7=J-iX/l^ hy (FUT8) ite^m«^^5^^-r5>^i$:0 in vitro 

:^mi^mm 4 3sx'«L/t^ CCR4 ^^^:<7> in vitro mmm^m^^mm-f^fcisb. mmm 

S ^ZWMO CCR4 ^?fflJ3gt!»5 CCR4/EL-4 ^>^V^-Ar ADCC g'ffiSr^fofc, 

10% 'J'v'Ji&J^jfiL?f (Life Technologie itM) ^^t^ RPMH640 i^-it (Life Technologie 
^±W (SIT. RPMI1640-FBS (10) tiS^ISi-^) "C^ft^^Ufc CCR4/EL-4 1X10«1®^ 
RPMH640-FBS(10) 500^1 Na/^CrO^ 3. TMBq Iri^SPLX 37°C-e 90 :9-|83t&*-^^ :i 

i:JcJ:>3, ISjfS<??;^#tllSffi^^To--^o ^i200rpm X- 5 ^(D^'b^M'tnofc^. ±m^m^ 

L. ^MIS^ RPMI1640-FBS(10) Sml {Cl^SLfc^ ^lOiUfe^-Ss^^ 3 Is3# O il bf-^. *ffl 
[5];^*)5IL.fc:mx RPMI1640-FBS(10) Sml f^M-f^ ' i J: 0 . 2.0X10^P/inl 

m^x<Dwm.st 30ml ^g^nL. (^?t;*c^m^fc^) o.smi 

lOml %^tl^tl Lymphoprep (NYCOIiiED PHARMA AS ^±^) 4inl ±tC|g^d^5cmJl m.UT 

2Qoorpm X' 30 :$^fia<DS-65^si*tf ofc, ^^m^tiitMnmm^^^m>b'^x 9 M^X^- U 

RPMI1640-FBS(10) 30ral {'M'?SL/c, 1200rpm X' 15 5^(^^'t>^!^gi%^f o/c^. ±m^ 

m^h. ^»BSa^ RPMI1640-FBS(10) ZOmlfc^fflLfc, ~ «7:)gt3t^l^=lr 2 EJ^"? slUfc^. 
RPMI1640-FBS(10) ^m^^X 2. 5X10«|i/ml (D^:^^ i? —mM^Mi^^mULfCo 

96 -^v^mz^i^—V (Falcon tt:^) <D^:?^!::^g«jMiiai^S^^^ 50 /ii -f-^ (IXIO^W 

^^j^Lfe, m^^x^:^^K=^^^:^ ^^-mmmmmt: m ni (2.5xio^w?t) 

1^^C<i:{Cj;t?, a^:7a;^^«-$|g|^t^S«j^jiac7?it^ 25:1 tVfc. ^(C RPMI1640-FBS(10) 
*ffiV^X. :^mMm^ 5 3jX#fc=§-ia CCR4 ^^I^J:'? O.Ol ^g/ml. 0. 1 /i g/ml. 1 ;ig/mK 

10 Mg/mi ©^f^m^J^iiMb. 50 yi M-f 5 <t J; ^ , M 

^ 0.0025 ;ig/mL 0.025 fi^/mU 0. 2S Mg/nl. 2.5 Mg/ial b Lfc, 5%C0j, ST^CtD^j^^TX 

4 mmmj^^^'tit^^. :f\y~h\zn\^ i2oorpni X- 5 ^cbig't-^m^notc. ^y\<D±m n n 

1 ^ 12nim^RIA ^3.-7' (IWAKI ttigj) i^:9-^L, MINAX-a F#^^-;<7 5550 
(PACKED ^±0) =SrfflV^Xfi?^''Crfic7>^|!!^^^Tofc, 



^fc. :^y^^'^~ms^mMm-^xx^mm-mi^i^x.x rpmii64o-fbs(io) iso ui ^mM 
mskmmm^^xvmimmzj^^x i m *5J;tJ^RPMii64o-FBs(io) so j^i ^ 

m 42 miC^a^ CCR4 ADCC l^tt^^Lfco PUTS MtCM^^^ 1 =i t'-^fe^Lfc 

1st. AFUT8 2-46-1 ^ mz^i^^:'^m^^^mm<^ cm mm 5-03 m^m^-t^m^K 

^$:<^ ADCC fSii^ |p3 Ji t m 5 <b :555t^ $ ixfc, 

14. l^^ VMtt CH0/DG44 *fflS&<D^'^M i:^^^Sa^«!/^fc^^^<?>4^ 

(1) ut^^^^m&.CEo/muW^WS 

CH0/DG44 "mS^'^s IMDM-FBS(IO) ['y'^^l^siD-^ (FBS) ^ 10%. HT supplement 

(gibcobrlM) ^ 1 im^^t^ iMMi^mi icxmmi^mmy9^='75cm^ 

U) ^Xm^l^. 3 V>';V3;vfKitI^X-li5S$itfCc Sml PBS (^^^-ho 

v?rt^^iiM) {C-CliiiaSr^fei^^. ^/L-^^y =3 PBS -e^l? Lfc 0. 05% M) V fc' h a 

-:?^^ttM) ^ 1. 5ml mm Lx 37'C{cT 5 i^mfjkWiU mm^^m^mm^^mm^'^f'a 
mm $ ^fcmm^m^<^mmi^^xm^ti^m'bWf-\^ xy)^uv. ix lo^ ^ans/mi cd^^sc 

fJi^XvK IMDM-FBS(IO) mm^m^^Xmrni^. ^^mx\i O.l^g/ml <DT/l^^MtMX 
fe?. N-methyl-N'-nitro-N-nitrosoguanidin i&,T^ MNNG i^fS, Sigma t±^) ^^;5CLfc. 
COj^>'^=L-C-^' (TABAI^) f%X-37t:tCi:3 BPam®^. iS^±IS&^t. W±m^tc 

i^^tmmiomi^xmm''^^^^. ^^m\'mm.L. imdm-fbs(io) mmimm^^. mmmmm 

^^&X' Img/ml j^ig^^. (Lens culinaris agglutinin ; ^T. LCA i^fg. 

Vector ^±M). fc^i'^W Img/ml cQ t -< af^-r ^7>-^-^r^^^ (Aleuria aurantia Lectin ; 
l^T, AAL tmm. Vector tt^) > S>5t/^{i Img/ml <D ^ > > -^r ;^ MMm (Phaseolus 
vulgaris Leucoagglutinin ; Jl^^T. L-PHA a:^l2^ Vector?±^) ^BMVtc. COj-^Vdrci^ 
— ^F^T 37"C{CT 2 [±i^ Lfc = cc^-^ U^f=->»ffi CH0/DG44 ^i: 

Ufc. L7t^il^tt<7P l^iJ' f'^^Ki* CH0/DG44 ^^KOV^Tfi. LCA jgftt^^ CHO-LCA tfe. 
AAL W^l5S<Sr CHO-AAL L-PHA Mi^^^ CHO-PHA ^S^i^^itfc. flliJUfc ^Itie^^O^-S 
U-^f^^fr^t-fSitte^P-^fci^^*. CHO-LCA ^li AAL fil^^ LT iMttT'fe ?) , CHO-AAL 
mi LCAizMLXh itl^-Cfe 5 ^ i t^^i ^ ^> . CHO-LCA WRXf^ CHO-AAL . LCA 

^ ML -ai^mmi-^wmm'^tm DW^^t^is^-f-s -tti."^^. n-^ u 

fcW^3t^^SSl-^^i^5=->-{CMLTtittS^^Ufc, mmM. lirg/ml (7)^ 

V-Kl^^^^li^^ (Pisum sativum Agglutinin ; V<y . PSA tl^ia. Vector 1±M) ;a5^JB$ 
nfct§^T"^ CHO-LCA WBiX^ CHO-AAL C i ;!)S^^^otCc ^fc. T/V 

^^Wb^J MNNG fe^i]a®^-^-C'^>. £ili(r^hm.-^%-i'UU%i-^^'^-tz,hx^-!7'1-^ym't^^ 
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±ie (1) x-'^hntzzmmo^^-^ymmmiz^ ^msiz.mm\^tz:^'mx\ ^ccm t 

hm^y y^i^^^^y'y^ - K PKANTEX2160 5r^Ab. ^^J MTX }C<}: 5it^^li®^fTV\ 
^ CCR4 t ^^#:^«*^^^MLfc. ^*^mi:<^aiJSEtM^J 8 O 2 iCfE^Lfc 

ELISA^^ffi5'^X^TVV CHO-LCA:*. CHO-AAL CHO-PHA -^in^fiii^ib^i^^^^Lfc 
fl^W^^^m#Lfco ^#l.fc^tbeh.O?i^®^^^5-oV^T{t. CHO-LCA t**^<^ffm 
mmm^ CH0/CCR4-LCA CHO-AAL tt#5i50f^SiS^§: CH0/CCR4-ML CHO-PHA 
5t5<75?l?|f^^5: CH0/CCR4-PHA ^ir'^ft^tfeo J'.e*^ CH0/CCR4-LCA Nega-13 (7?^i&-e, 
W 13 ¥ 9 ^ 26 0#it-C'3i5ttfJiit5^AS«W'a-W^e^ #|«F£ife^f€-ir>'^- (^^ 
W.^<\^l^MirU l#±fe ^-^me) 5CFERM BP-7756 i:LT^f^^i^^:v^5, 

^^^#t7t. ^liiL CCR4 t hg^>9Jn:MWp°<^»^'^®t*«K-SS^J 8 2 (C|£m 

fz.W^<D CH0/DG44 J^SS^^^i: UiiM^x.^l!a^ (5-03 ^) d^^m^^^f^i: I^^<^$t:M 

CCR4 t Ym.^:^^W?-'^W^Sn<r> ADCC ?St*^lrMbfco ^t^^^^iH 43 }C7j^L/to 5-03 
»:5S^mUfcia:#:ttbt!EU-C. CH0/CCR4-LCA ^5.tJ^ CH0/CCR4-AAL :^iS^MUfc^f*:'C'i*. 
,15 lOO if m^*^ ADCC ^^<Dl.mm^-^f\^1^. CH0/CCR4-PHA :^dS^SUfc*fc^X-5i 

ADCC ?g140±#amS$tl^e;i^ofio ^fc. CH0/CCR4-LCA YB2/0 
^«C<D ADCC Sl^^l^il^J 8 <D 7 {C|E^L7t:^^felC LfcdioTJt!|KUfci CH0/CCR4- 
LCA m^^n.\.td^m-fmm S C> l X^X^t. YB2/0 J^SS^dS^HLfcJ^t^^t KM2760-1 

5-03*Sd5^MbfcKm-i:t'<;^VvADCC?t^4*.T^i-^<^*^i^^^^i^=fo^ (^4411), 

(4) Vi!'^>ItttCH0M5i5^M^5^(^'^MlP*ff 

±12 (3) -e^sijufe*! CCR4 1 vm^^jm^<r^'^mm-kn^i^. m^ufc^ix^ix'^ 

I5t#:^s -^^/l/h^^y-O.S-lOK ($]J;KTM) 5:^V^T lOmM KH^PO, {C^mS^Ufco 
e^f§^(* 80 fSiSI;_ht^''i5J:3t^mofc, n^\^fcW^\%. UV-1600 (SmtlSi) 
-C«-^^SiJ^Ut:l» W^(r>T \ /^W.lU-^h'^ (III) [Advances in Protein Chemistry. 
12, 303 (1962)1 ^ffiVN-r^/V®l3fe*fC^^mU. 280nm 1-0 ^ 1. 38mg/ail i tT 

Ei^j/i=AXnl+BXn2+CXn3 (HI) 

E,^j/,: 280nm t:"<7>©3fe#^^ (mg" ml cm"') 
Ei;«i;«i: 280nmT-(Z)^/l^P^)fe#iC (rem"') 
a: KD ^ h 77 t 280nin -ei?)^;V©^#ISJ=5550 (r'cm"') 
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ni: m^i^^^ft'Off^hvyhyrXT^m 

n2: ^#:i^^=-$)fc«?iOf=-oi^>'(7>^ 

n3: mi¥l^'?-htz^(Diy^TyO-^ 

m: ^^^^^fi (g/mol) 
lOOpLECOl^W-t: ^Vy^vZf S-204 ffi Test tube izXfi^ iiS«M{'T®:@U)to 
y/^^^@^■^fc Test tube ^^-^-^^-Mfc Ky^'9:/irTt K^v>>^fl?^tf^j:ofc. 
i:\^y'y:^i'i^~^->^±m^l^yi^y^M^M^m^\ nox:. im^&iiS^^'^it [Method 

of Enzymology, 83, 263 (1982)]e Rj^^^t v^V^^JE^^^-TtX, ^^2:^11^ 30 ^ 
PalS^g LT^Mt'jRLfc, Test tube ^C*-;?^ >-MTir"^/Wft^m(^ acetylation 
reagent ^ 250^1. MtKMIt 25 yl A*VTJ;<«#$^. ^{ST 30 ^Pa^^Jf? $ it $ 
^,iCacetylation reagent ^ 250 m U l^yicWm^ 2S til M^X X Km^^'t. m.m.X'imm 

xmm^m^LtCo p^mmmm^m>mmmi^x^m^. z-rx/h'uz^^ic^^^-ytm 

^^n^tc [J. Biochem., 95, 197 (1984) 3o Z-T ^ / V i»mmi-i 2-T ^ J t' V ^ 

igi-MLUcneo^i ^Mx. (ixPA^jg), ^(Dmmi:^W:^^M^X'iom^'^^\^iti^<^ 
^m^-fc (10 f&w. PA ^^^) , '>Ty7fc^^k*jr^i- h y t^A-^^gfi. -^r/^^^b^J^:?' 

10 PA 67 PL 1 xtlx loot:, 15 ^^-SJ^^-fr. »^ic:->Ty 7k^^bzf^ 

f 'yj^mm^ 2m i Aixx 9o=c. 12 mmKst^^^^x^nmm^^^mMLtc. m^m^ l 

ftmmW (njtm^W) Surperdex Peptide HR 10/30 ;!7 7 ^ (Pharmacia ?±m) ^ffi''^ 

ib zo ^om&n^^Biui^. ^'b^m''^x%m^^. mm?kimmMbhfz. m^. clc- 

ODS^yJ^ (Shimadzu *fci3. 6. OnmXlSOnra) i^M PA fk^SfKit^M HPLC 5^?f 

400nm T'fT^C-ofc. lOnM U V^"^ f y CpH3. 8) T^:* 7 A^grWftl 0.5%!-^ 

^/-/K^M^^Aiiefc-c 80 ^mmmL-ft, ^ pa fbiwom^ji. $^mLfc# pa ^ft:^ 

^^f-:?<7:>-r h y y ^ :^^m^—^—< ^>im^m^m.^m'j^m (MALDI-TOF-MS 5}-^) 

(Post Source Decay) TaKaRa tt^ PA ffc^^X ^-r- K 

i:^9^{±i^2:g<^itlS, - MW^#»^^^V^T# PA (bM^Ji^tm. i^li HPLC 5>frl-J; 

^f'^^-ofc m^Bm)o ^m^mt. m^wLc^mz^n^^fMtm&<o\£-ip'&mxv^ 
mmm a ^: tr y h v ^^mmm (pH3. s). mmm b i lt y k y t^j^mm 

m (pH3.8) +0.5% nmmiKD (6) <fcl^«E^^^fft7to 

l^f 45 Ii!{C^oV^T. a-l,6-7 = -^%^ffc7Sl/^;^^ll<^^J^fl. (i)~(viii) (Do^b (i) 
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<D7% (v)~(viii) C»t:'-^^Si^*5ffilld^e>^mUfc, 

6 i^tc^ufco c::x\ i^^^>'Mmm^^m.i^t:^ ecu t hM^^^^ta^^ii^^ 





a -1, &--7=^-7^^mz^il (%) 


5-03 $S 


9 • 


CH0yCCR4-LCA W 


48 


CH0/CCR4-AAL$!^ 


27 


CH0/CCR4-PHAt!tt 





5-03 ^;4J^MUfc$t^|:i:tt:ti£UT. CH0/CCR4-LCA **>6^iaEMLfcStft:T'«^ 
V^fc, CH0/CCR4-AAL t^;4S^^U^*T:l$-e{i, a -1, 6-7 ^^l#/t^^V^3^^tfD#]^;iS, 9% 

1. ^CCR4 fc: hm^^ vm^^mJ&WCEO/CCM~U:k {^fcftS GMD ^^0-56m»!?t^ 

^JSM 14 -^^#bfc^ CCR4 k hM=3f 7« CH0/CCR4-LCA tC^jit^, 7 3 

— y^^-^^B^tLX^htl^ GMD (GDP-mannose 4, 6-dahydratase) . GFPP (GDP-keto-6- 
deoxymannose 3, S-epimerase, 4-reductas0) s FX (GDP-beta-L-fucose pyrophosphorylase) ^ 
RXiy=i—P^U^M^'^h^m8 ( a -1,6-fucosyl transferase-) 
RT-PCR V ^XM¥t Ufc. 

(1) i§-MI&m^?>CORNA» 

CH0/DG44 im. M-^m 8 O 1(2) T'Si#Lfc^ CCR4 k I>M=^^ 7 ift^^^^ifiSS* 5-03. 

mmm u(2) T'^#Lt-^ ccr4 t hm^^ y^^^mtmm cho/ccr4-lca ^^mh 

37V<D 5%C0.^>^^'<-<^-^'<^XMRWi 4 Bmm^l^tc. m^^. RNeasy Protect 

Mini kit (^ry^nm) ^m^^x. # ixio'mm^'omn^^mumm^m<^x rna 

^bfco' ^(''"'C. SUPER SCRIPT First-Stirand synthesis system for RT-PCR (GIBCO BRL ^± 

m) ^m^\ mMcf>^mmmm^^^x^ mAB^g j:?) 20;ui <DRj:tm^icx-^m cdna 

(2) RT-PCR m^tm ^/t GMD ite-?-c^)^^#^*f 

(aiD cDNA ^ PCR &fCc):-:>X±ilI-r57t*?>(C, n (O I XvT^-r CHO GMD cDNA 

iS?IJJ; > iH?IJ#-^ 32 T-*$n^^SSa?'j^^1-0 24iner <D%^ DNA T'^^^-ilEJ'm 
#33 -e^$i^5igSiE?lJ^^1-S 26iiier O-^^ DM y^-f-^-^f^ML/Co 
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ggV^-C. (1) r'MLfc#«»A5fetO-:*:^cDNA O.Sal ^«i:LT^tj' 20 yl 
<D^mm ClxEX Taq Buffer (^Igat&iS) . 0. 2inM dNTP' s . 0.5 ^fe^^ EX Taq 
polymerase (SSit^±M). 0. 5 a M '7>@E5lj#-§- 32 i 33 (D-g-fig DNA ^^-3 ^Mt. 

94°C(CX 1 68t:}CT 2 i^m<D^^ ^ 30 f--!- i^/V^fT^^eofCo ±150^' PCR HJt>l® 

IOmI ^T;f/n-J^mM*i)Ufcm. 1^>^A-^y->' (BM&M) ^^V^T DNA BfrJtSr^ 
-feU. l^a.^JxS^'^J 350bp O DNA t^^TTS^ Fluor Iraager SI (^U^=.y-y>f ^5 

(3) RT-PCR^5rffiV>feGFPPite^<^^m*i?^ 

GFPP cDNA ^ PCR ^fe{C=toTi@^'Ii-^/cfe(C. 16 <^ 2 T'^#Ufc CHO MS&*5S 

GFPP cDNA ia?IJ(^S-^VNT. Sa^J#-^ 34 T-^^ixSitSffi?'J*W^5 27mer ^■^^ DNA 
35 X'^^^^SMlE^'J^^-f^ 23mer (O^l^ DNA iT^-f -^-^fl^M 

(f^Krn^ [ixEX Taq Buffer (^Sit^±^) . 0. 2i!iM <D dNTP's. 0.5 ¥{5;^ EX Taq 
polymerase O.S^M cymm^ 34 ^: 35 <^-^fife DNA -Zf^^-^-l ^^Mb. 

DNA i^—^/Vf-'f^ 7-480 (/^-^V^/W-ttS^) ^ffiVxT. 94t:5C-C 5 ^^fklAOfSUfi^ 
94''C}CX 1 ^fn^. eS-CJCT 2 ^PelOf-^,;?^!^^ 24 if-f ^/V=fT?^^ ofCo ±ia<^Bg PCR 
10;il ^r??fu-::^m^McffiL:fcf^, iJ^-Y^^-^ y (BMA tt®) ^^V^T DNA if^tiSr^ 
feb. ^^^ttSJiS^J 600bp CO DNA ©r>T-S^ Fluor Imager SI 7— ^^'-T ^5 ^'^^t 

(4) RT-PCR ^^.ffl V FX 3t^^<??^mi:i^ 

FX cDNA ^ PCR J:o-Cli®-r^fc*}C, ^jSg^S] le (T) 1 T'li^b^ CHO ^15*5^ FX <r> 
cDNA iEL?^iiC^-5V^T. iH^'i#-^ 36 T^$ix-5i^SSa?IJ%^ri-^ 2Smer O-g^J^ DNA -fy><-^ 
~hmm^ 37 "e^^tt^Mifi^y^^t-^ 28mer (O^J^mh -fy^ -r-^i^^Lfc, 

a) -C#MLfc#7^IS=^*5l5<^-:*:^cDNA 0.5 ;il ^^^rUT-^t? 20^1 
ClxEX Taq Buffer (^S^t^ti^) , 0. 2mM <^ dNTP' s , 0.5 EX Taq 

polymerase 0. 5 ^ M OiH?iJ#-^ 36 37 (D-^-JSg DNA T-^-l- •^-] ^^MISL. 

Dj^Ai^-- ^/Hh^^^-480 (^^-^X^/W^-ldJ^) ^^V^T. 94r{^T5 5>P^;>]!3f!iLfc^ 
94t:i^T 1 68X:iC-r 2 ^Pal^if-r^/i^?: 22 Ih-r ^/w^rT'^ofco ±I501^ PCR 

ioaI =SrT;4fD-^m^^i!iufcm. i^>r/<-^^y->' (bma ^t^) =Sr^v>x dna ist^^-^^ 

feL. 300bp (D DNA if^tSr^ Fluor Imager SI V^cx^-^?'-!'-^^ i^^^± 

(5) RT-PCR S^Mv^fcFUTSSe^^^^MW 

FUT8 cDNA SrPCRife5cJ;oTiQi|ii-t-Sfc«6i^, (D T'«U:fc=§-iaiS*fe*5S<^-*i^ 

cDNA 0.5 Ml ^^-Mi bX^tf 20 Ml (^S^?^ Ll'^EX Taq Buffer (^Mt±l£i). 0.2mM cD 
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dNTP's. 0.5 miL<D EX Taq polymerase •{■^mM±M). O-S^M <^i5?IJ#-i- 13 t 14 O-^^ 
94X;iC-C 5 :9-fBlMUfc=f^ 94^{CT 1 i^f^. 68^{CT 2 ^m<^^-< ^J^^^ 20 ^^^V^T^i 
M) ^^VN-C DNA ifJt^^-feU. ^^$^^1^3 600bp O DNA iT>T-S^& Fluor Imager SI 

(6) RT-PCR&^^V^fc^-r;?5^^3Se^^7:»^^S^^ 

cDi^A ^ PGR fe{cioXi@iti-r5fc*{c. :m. (1) T'f^SiLfc#»***5fe 

(7) -*S^ cDNA 0. 5m 1 ^iffMt Lt#t? 20m 1 ©SJ^??^ ClxEX Taq Buffer (SSitaiM). 
0. 2mM CO dNTP' s. O. 5 TO© EX Taq polymerase (Sffiitlfc;^) . 0. 5 ju M <OSE?>J#-^ 15 t 16 
©'g-^DNA7°^>f-5'-] :SrML. DNA1^— ^/i^i^-r ^'7^-480 ^^cn/w-^fcM) ^ 
ffil,^■r. 94^t'r 5 ^mimLit^. SiX^izX l 68t:i:iT 2 55-Pa1i??1)-'< ^/v^ 14 if 
-r ^^v=fT5^^o:fc. ±.m<Dm ?CR Kft^m lO^l ^T;5fn— j^^^ScibUf-m. — 
^ (BMA aSi) ^MV^-C DNA ©fJt^^feU. i^S$H^«*3 SOObp O DNA ^ri^-fi* Fluor 
Imager SI l^^* ^-^-f 5 ^>S1/^TMtfc. 

(7) =§-||BB&l*JCjotto GMD. GFPP, FX. FUT8 Sfi^O^^S 

(2) (6) -C?|l]^tfc#»f{B«5CiBi1-^ GMD. GFPP, FX. FUT cDNA PGR ig® 

m)im<^m.'t. ^mmm^isn^^-ri^^^yco cdna pcr mmm)fM<omx-mK>. 

CH0/DG44 ^SSi^iSft 5 PCR i^mm)fm^ 1 i LTt^-^O 5-03 ^i5Ll>* CH0/CCR4-LCA m^^tiil- 





GMD 


GEPP 


FX 


FUT8 


CH0/DG44 m 


1 


1 


1 


1 


5-03* 


1. 107 


0.793 


L093 


0.901 


5-03 

LGA i^M& 
CH0/CCR4-LCA 


O. 160 ' 


0.886 


0.920 


0.875 



^ 7 Lfci 5 CH0/CCR4-LCA W^D GMD m'B^<O^^mt^^00mmm: it-< 1/10 g 

2. GMDite^^!tJf1l^m$*7t^CCR4 fc hS^^ ^^ft:^^;^^;* CH0/CCR4-LCA ^ffii/^fc 

(1) cHo mm^^ GMD 3te-^^^-<^ -jpage249gmd <omm 

17 lX'm^l.tz CHO GMD © cDNA ie^UfCS^JV^X. iH^J## 38 T'^§ 
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fh^mmi^l'k^ir^ 28iner (Dz^y^-^-. RXM^mW 39 -e^^tL^^SiEJiJ^^-f^ 
29mer<^yy^-^-^f^iSl-:t, ^^^V^T. 1 ^(D-ei-^iMtfc CHO m*l!5GMD 

^ cDNA 0.5m 1 U-C-^tf 20 Ml ^D^Jt^m [ixEX Taq Buffer (iS^t^hM). 0. 2inM 

dNTP's; 0.5mW:<D EX Taq polymerase (m^mt^. O.SmM (^iH?iJ#-^ 38 t 39 ©-g-^ 

94''C{^-C5 5>tofiLfc#94°CiCTl5^PB^. 58t:t::T 1 :5^W, nx\zx ^ 
8 ^/l-E^tfc^^. ^ 94'Ci::-C 1 68t:(CT 2 3^F9^<^i^-f ^/l-^ 22 if^ ^/W 

Smbfc, m^l^T'^^ ^ PCR S^I^%T:^°-^«:^^^'-'^^i®^^ ^ ^^^^ ^ ^ 
Gene Clean 11 kit (BIOlOl fe^f ^I|V^. ^#-^:^^T/^l^=eeo-C[5Il|5lLtc, lUllKt 
fc DNA mm-i DNA Ligation kit (MitM) tr^^^T pT7Blue(R) -^i^^- (Novagen & 
|g) {C»U. #t>tLfcffi^x:7°7;!;$ K DNA ^&fflV^T^M DH5a» CS^I^-^M) =^ 

^JgM 17 <D I X-aJ#Lfc CHO GMD (D cDNA Se?iJi;iS^V>X. iE?'J#^ 40 

-V^^-h,^m.mmm^^i~Z 45mer <7>y^'<-^-. S:OT^1#^ 41 X'^^ti^mMMn-^ 

QjjQ — cDNA 0. 5m 1 tr^Si: UT-gti" 20m 1 <?:'S^S*^ [ixEX Taq Buffer i^M^^^M) . 
0. 2mM dNTP' s. 0. 5 Mim EX Taq polymerase tSS3t4±M) . 0. 5 m M ^ia?li#^ 40 <!r 41 
-g-fi^DNA DNA 1^—^/^1^'f:? 7-480 CX-dr>-3i/u-tr— ^t^) 

v^x, 5 5^r«Wn^bfcm94t:fcT i^Fsi st^cj^x 1 72'cicx i 5>Fb^coi^^ 

^^W?: S ii->f ^/WSmbfcm. $ ?>f- 94t:iCX 1 esViZX 2 22 f" 

^^^vsmufco KJcsi^Tm. ^ pcR ^^M^T0ti-p^mn.i^mi^x^^mm. m isop (z? 

DNA if>t^ Gene Clean II kit- (BIOlOl ^) mH'^-^TMZ'ii^'^Xm^Ltc, 
lUlRLTt DNA m}^it DNA Ligation kit (^Si^Sbi^) ^^V^X pT7Blue(R) -i^^- 
(NovagenM) f^ML, #^3x^11^x^7;^^ K DNA Mv^X:kl§0 DH5a^ 0K?^*& 

^j::. ^iit^?!! 17 <7> i x-f^Mbfc 3m g iDzrv:^^ K cho-gmd ^fijpi^^ Saci (±mM^t 

m) X 37°cEcx 16 ^mmj^^. — /t^/^ n a3j^/PAttt±ss:t>'3:^ / —/^ttm^n-^s:-^ 
X DNA ^Ennxu, mmmm ecori (SMit?i:M) x st'cjcx is mm'^Tifa-:^mM 

^tb{CX^®=^. j^gOObpc^ DNA f|ff:H-^ Gene Clean II kit (BIOIOI ^fcl^) §rfflV\ 
c=i3;T/ViC^igoX[illKUfCo 1.4Mg CD7°7^5: K mt-C ^mmmm SacI (^S^^tM) X 
37=G}CX 16 ^m^Jt:^^^. 73:7-/Wi7crn*/>i^ftWX0?:n^/-/^tt®^ff7^ioX DNA 

?:iHii!xb. mmmm ecori (^m^^nm) x 37'cjcx le ^mRm'^T:ffn-::KmM.w^m^ 

X^mi^. m S.lkbp <D D^fA if>T-^ Gene Clean II kit (BIOlOl m^) ^fflV\ m^-^^^^ 
r^WCtSoXEi&Uyto ^nmiUllXUfc DNA if>T-^ DNA Ligation kit (S:}§ittm) 
v^XiS^L. #^>Hfcm^x.7'7:^^ K-DNA ^^v^x:*;M^ DH5o:^^?^Ste^L. T'y;^ 

5 KWT-N(-) (^48lli#M). 
^fcic; 2Mg<^^7:^5 KWT-N(-) =^tJPS^^ BamHI (iSffiJgM) X 37t:i^X 16 B#P^S 

Jf£;m. 7*/-^^/^Dcds/^i:^}6ai:S.t/J^^?'/-^^ttl^^^T?teoX dna ^[alitxu. tJIS^ 

m EcoRi X 37ricx 16 ^mRJtMT :^ ^ - ^M^^Wiizx I. . m ikbp 
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©DMir>r^Gene Clean II kit (BIOIOI mn-^^-^TMC^^^XBi^Llto 
3m g <0:fy^^ K pBluescriptSKC-) (Stratagene ^M) ^MmMm BamHI (SI§3t!tM) 
-e 37nc-C 16 MSJlS^^s :7cr/-/W:?DO*/UAtttli:at>*^i5^/-/^M^tT?'£o-C 

iZX-^mU It 3kbp <^ DNA »f)tt Gene Clean II kit (BIOlOl ^) ^MV\ 
T/U^-^o-CElDtL^, Jc^miaite U7t DNA ^jt^ DNA Ligation kit (^ffiat1±M) 

5 KWT-N(-) in pBS^#fe 49 « 
t^tC. 2/xg <?>^7;^ 5 K WT-N(-) in pBS ^$1JPS^5^ Hi!i<lin (^S3tM) ZTC\Z.X 

16 ^Ps^^JSm. :7 31 y -/i^/^ a n 7!^/^AaiiJ^t^•^3^ / ~/vtfcm%fT^.eor dna ^SrHHz l. 
tJlS^^ EcoRi (^ffiitl±M) X zTC\z.x 16 B#PB^K;??^r:ira-xii:^feiJ)5J:-c3^iiiU, 

$5 4kbp (n> DNA ^;ti£r Gene Clean II kit (BIOlOl %.m J^-f+^^^LT/KCt^oT 
ElRL^. 2Mg'^:7=y;^5 KATG^$lJW^HindIII (^-Mit^ta^) 37^}:iT 16 ^P^IS 

f^EcoRI (^«%hM) -e37^f'T l6^P^S^£:mT;<fn-;^^^^^iij(cT^®L. 1^ 150bp 
DNA Bif>t^ Gene Clean II kit {BI0L01») $:fflV\ ^#-^r^^T/W5C^^oT@lR Lfc 
^H'ei^SHt5iUfc DNA DNA Ligation kit (^S^t^tM) =SrffiV^Tj^'^L, <§,hi^^fzM 

F DNA ^^V^T:^I§^ DH5a»^?^®^^L. K WT in pBS ^#fc 

(^50igI#S), 

2/zgC^r7^^ KpAGE249-^aii®^5llHindIII t BamHI (ftlC^ffilSttSt) "C- 37°C 
filt le^PalSJ^^mrpEfn-xm^^idtCX^ffiUx *^ 6.5kbp <^ DNA W^t^ Gene Clean II 
kit (BIOlOl %M} ^^VV ^#-^^=.T^^iC^^oT!E]115tUfco 2m g K WT in 

pBS^ftJIS^^Hindlll t BajnHI (^f'^S^tttM) 37=Cf'T 16 ^PBl^J^::^T:^f nr-;^^ 
^Wi-Ti^-irb. ^ 1.2kbp <r> DNA SJf>^^ Gene Clean II kit (BIOlOl 5rMV\ ^ 

{^^-^X^I'tCt^oXlHlitXUfco ^netLElIX Lfc DNA K^>T-% DNA Ligation kit (^Sittt 
M) ^MV^TJSj^t. #e>nfcmmx:^7:^5: KDNA^^V^T^MDH5a1?feS^?i?Sfe^U. 
^ 5: K PAGE249GMD 51 

(2) CH0/CCR4-LCA EC*5{t5 GMDit'E^^^O^^IS^ 

ummm fs£I (new England biolabs %m x-^ffif-f^r t i M^yti Lfc cho ibis 

GMD ig-fs^^^-^^ ^-PAGE2-49GMD ^ 5m 1- 6x10* ^SS^O CH0/CCR4-LCA tSl?^^: 
hudfV-^>3 [Cytotechnology, 3, 133 (1990)] \^^^MX'1k. MTX (SIGMA 

^ 200nM 0^g^X'^^i' 30ml <^ IMDM-dFBS (10) ^%<Sr 10%^tf IMDMi#JS (GIBCO BRL ttlS) 
I82cm^^v;^3 (Greiner ») 5CX 37"C<^ 5%C0, ^ ^-^^..-^-i^-f^-e 24 ^ 
Ps^iS^bfc. ^^m, /N-^i/a^^v-:/^ 0-5mg/mU MTX (SIGMA ttSS) ^ 200nM (Dl^aX* 
■^tf IMDM-dFBS (10) ^JiiSiC^-ift^^b-C^e^tC 19 BPdI^^Ls ^^c-^-T i/^^Btf^^^ 

* pAGE249 -5r±IS i H D:&^feX' CH0/CCR4-LCA ^--^A L . 
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(3) GMDit^^^^P^-frfc CHO/CCR4-LCA^£7>i§^S.TO^^(^if§®i 

(2) -CWi^Lit GMD ^|g^Uri/^^?i^SC^m«ll^ MIX (SIGMA ft^) ^ 200nM. 
/N-f^a-^^i^:^:^ 0.5mg/nil (r>W^^^tts IMDM-dFBS (10) igJifi^^l^T. mcti? "7 v =' 

h{^mVtcfl^M.T^m±i^^m^U 25ml (Z) PBS /^5/7t- (GIBCO BRL t±^) 
««^?5fe?^#. EXCELL301 (JRH liSi) ^ 35ml ?^ALfc. 37t:© 5%C02 ^ V^^r^-^ 

^fclH^tC. PAGE249 '<^i5^-^^AU«Ki!em«#^±fei:l5]i::^^*Tit#m. It 

(4) ?i^^^m/iiflai*{-ib^«t ^^^^ >'ii8tt^<^M^ 

(2) GMD it^^=^^mi''CV>6?^M^^«Sl^x MTX (SIGMA ItM) ^ 

200nM. /N^^n^-r-^^-^ 0. 5mg/ml (75#gg-e^t? IMDM-dFBS (10) 6x10^ M/ml 

96 '^:^j^'mmy^-h (mmm^^m) 5o^i/r>3::/i--fo^^at 

tzo i^^^X. ^(D^^/l-K MTX (SIGMA ^±M) ^ 200nM. ^/a v'^^Sr 0. 5mg/ml 
^X'^ts IMDM-dFBS(lO) ^iffifC Omg/ml, 0.4mg/inl, 1.6(ng/ml> 4mg/ral <7^'^^X LCA (LENS 
CULINARIS AGGLUTININ : Vector Laboratories t±M) %^*S5Lfc±$Jffi^ 50^1 T^^JDx.v 
37r<^ 5%C0,^>^cr'<-iS''-rtT^ 96 S#f«^if ^ bfcc WST-I (-<- V >'^-thM) 

^ 10irzl/!>^/Hc/^:5i 9*0^. 37t:<0 5%C02 -O^^-^— ^-P^T' 30 ^TOgLT^^ 
^-frfcO*?v ^^^^c^T^W— hp— (BIO-RAD ttM) KX 450nm 595nm <?:)K^-S (£1 
T0D450. 0D595 iSiai"^) t:ll9jeUfc:o *fcf^1lgl-s pAGE249 -^^^ ^-^^AUfc?^^© 

±mXWmVlt 0D450 0D595 5iV^tc^^^#»i*^0^#i^^ L, LCA OPX.TV^;^^ 
V^:>3./K^m:^:?^^^ 100% t Ufci^'a'<?>#!>:«i;l^C^»^#fC=^%X-*faU^ 52 l^tCTi^ 
UfCo ^ 52 EIJ^^Lfci: 5 t-s GMD ^ISfi^it^^C CH0/CCR4-LCA ^Xi:^ LCA »t*^0{ST//^ 
rn^^jT^. 0. 2nig/ittl <D LCA ^STT'<?5^BS:fe=^^{i 40%m^s 0. Smg/nil LCA ^BTX<^ 
mm^^mt20%nmxhotz. pAGE249-<i^^-^^AbfcCHO/CCR4-LCAt5^T{i> 
0. 2mg/ml LCA #^ST'T?<^^l!a^Wtl 100%. 0. Smg/ml LCA ^feT{Ci5V^T^»^# 
mit SO%m^Xh^ti^ ^±<Dn^J:i^. CH0/CCR4-LCA GMD it^^t^^^S^^jMST L 

(5) GMD ^^m^^fc CH0/CCR4-LCA t^J: «? St#t/::^ CCR4 y^W'(D in vitro 
%m (3) CCR4 ^T^^^tf^O in vitro Ml^^m^fFlli'^fcfe. 
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RPMn640-FBS(10) 500 fi g/ml O^mx^ ^.m^ (-T^y 4^^:^^^) $fisSDU 

fct^Jfe^^^ U/c CCR4-EL4 (^WJ 8 <^ 7 <D ixlO^^iiaSriiMU. ;^MI4«T**> 

:2>Na/'CrO,:Sr3.7MBqSMx.T37''CT'90^rp1KJ$:$^i:. 

RPMii64o-FBs(io) mx^mm^m'b^mmm^ ^ '0 3 stfe^tb. mm\^wmmu 4'ct* 

30 ^^Fprn^^t-^Jf^El^-C^SttttW^S^^Pi^^fco RPMI1640-FBS<10) 

ii) :r.':r ^-mmmm<Dmm: 

^?;r A«lfe 50ml --/N-y V-t-by:^^ (^ffl^fulM) O.Sml tr^DxIi-^Ji-ic: 

M-^fc. Lyraphoprep (Nycomed Pharma AS |±^) ^lr«V^T^ffifi5e0^^t-^''^s ii'L-^ 

iSLX^^^S^^SIIbf^c RPMI1640-FBS(10) i^tl&l? 3 M^'b^m^Xmr^n. J^it^ffl 

iii) ADCC 

96 '?^/l'U^|Syi--^b (Falcon Mi) (D^^z^MC±.mi) Ufc^&^«^^^^ 
- 50m1 (lxlO-«/'^3:/^) ^^aU/Co i^feV^T'2) -C'P^tfc::^:7..:?'^-»^-J^?: 100 
Ml (2xl0^^ja/'>^/K rn7:ii;J'>-m»Si^St)^SS^it{i25:l i^^^) ?^;?lPLfc. St^. 
#@^CCR4^^y^#: (^'S (3) T*iMtfc*iT;CCR4:^7<7^f^. 5:t>^ KM2760-U KM3060) 

a^-/Rij^i-5-^t-<fc^3^^fc<. ADcc?gi4{ifjie^ (II) x-^x.'oi^m^. 

ADCC ?g14?3)J^<7>|g^^B BSiaiCl^UfC, ^ 53 !E!(C^ Ltd J: 5 iC. GMD ^Bm^^t^C 
CH0/CCR4-LCA ^l.^W^\^fd^m^ CCR4 y^^<^ ADCC ^li. ^J£13?>J 8 T'5l#bfc 
KM3060 il^mmiC^riSTbTV^fe, PAGE249 ^ -^^Al^fc CH0/CCR4-LCA ^ 

J;'5l51#Ufc!^i5ltii CCR4 =3^^^ ^Jjt'fijEO ADCC fSttJts CH0/CCR4-LCA ^^^UfcJ^^^ 
CCR4 ^T^^^^^I^tlimg^O ADCC ?gtt^SrWLTV>fc, a±cD'^mi'9. CH0/CCR4-LCA 
GMD bT*5 . Wi^^ ADCC t§i4.7>i^V>^^§r^Stti5fe^ - iTi^.TcI^ 

(6) GMD ^^m^-^^c CH0/CCR4-LCA^fe*©^ CCR4 =¥y 7^i*:cr)-^^tf 

;*:iH (3) -c#ibnfci^m CCR4 ^ ^ ^^>^<r>^mm^^^^'m,m h (4) 

o-C^fJ^eV\ ^<^^ffW^^=^^ 55 SJwT^Lfco HJS^'l 14 l?ftmLfc CH0/CCR4-LCA J; "9 5? 
#Lrc*^®itit CCR4 ym^hmi\^X. GMD ite^^^m^-^^ CH0/CCR4-LCA $^0: 'om 
#Ufc*tM^ CCR4 ^;^^fet^Tii. ^^fft:'-^'coffill^6-5>fl-^i-5i:ct-i,6-:73--;^%l^ 
fc?^eVNi^^^<D$i]-^d5 groCl-fSTUXV^fc. ^JiJ: 0 . CH0/CCR4-LCA GMD 
-a:;5- ^t^J;>:>T. a^«0^mi-^i5t<*:<?>a-l,6-7^:^--;^5ri^tc/4;V^^^OtJ^;b5 5-03 
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L CHO {(mk(D FX cDNA EIJW^'^ 

(1) CE0/DG44 mm^^^mk<7ymm 

CH0/DG44 10%!>'>fl^l^jfiLtt (Life Technologies ItM) iS XXf 1 f&-^^(7) HT 

supplement (Life Technologies ttM) ^^;!JD Lfc IMDM igli (Life TechBologies ^±m 

2X10^®/ml tDaST'^^Mi^^ffl T75 :7^;^3 (Greiner It©) 15iiil M'Sb 

(QiAGEN i±s^) {c 0: t) mH<Dm,mmi^'^^ x± rna ^rt^ m 

(2) CH0/DG44 iSfiSfe^^-^P cDNA <^i^®l 

±i5 (1) X'iUMLfc^ RNA ^ 45m1 (O^^^TK^-^f^b. RQl RNase-Free DNase (Promega 
^±M) Ifil. itM<0 10 X DNase buffer 5m1> RNasin Ribonuclease inhibitor (Promega |± 

A DNA i-^Mi^it^ mft^n. RNAeasy (QIAGEN ^tM) i >9 ^ RNA ^Wm^L. 50 1 

: #^Jv/c#'«r«r)^ RNASizl 'iC^J-L SUPERSCRIPT™ Preamplif ication System for First 
Strand cDNA Synthesis (Life Technologies ^.W ^m^^XmH<DWLmmcm\ ^ 
(dT) ^y^^-^-tLtzZOnKD^.XMm^Kft^^n^Zit^Z^^^ -:^mcd}ih^^^l. 
fZo GFFP*5i:tJ?FX<D:J^n-:^^^irtC{t^R^£:^(^50^^#f57K^^^*^^LfCe ^m^f^t. 

(3) ^•r-r^'-X^NA:^^— FX (D cDNA ?P^^I^>i-<^)^t^ 

UlTO^HRlc: J: ^"f-r^ z:^— X^n^;^ -FX cDNA U^m^^'^M UfCo 
*i"<^^^^y^-i5?— ;=^?c:^®$tvTV^^ t h FX cDNA (Genebank ^^#-^- U58766) *3 
^•(J-?^::^<D cm (Genebank M30127) tC.*3iO:^S@e^lJj;i^bX4#^&«):^^:/^^ 

" (iB?iJ#-^ 42 ^ ct tJ^i2?iJ#^ 43 Jc^f) ^m\: bfe, 

DNA ^ ExTaq (±ffiit?±M) ^Wi^^X. if-T^ (2) XmUl^ti CH0/DG44 * 

cDNA $r 1 ^ 1 ^"^tf 25 ju 1 EExTaq buffer (^ffiittilM) s 0. 2riM d^r^Ps. 

0.5jumol/l ±fB3te^#M6^yT'f-?- (ie^ij#-^ 42 io^Ximm^ 43)3 ^PMb. ^ 

y / v—^T^mm:^ (pcr) ^ffofc<, pgr 94t:T 5 5^rBi<^spfi&c7)#, 94'CT 1 set: 

T 2 5^Pr^. 72t:-e 3 ^mi)^hfS^^U.f^^^ 1 ^J^h VX 30 f-^ i^/KD^. $ 72t:r' 

10 5^raM-r^^#T'ffofco 

pcr 2%T;^fa-xyy^mM^ilj{-#U. JH^^fi^Jiitt-iifr;!- 301bp rSr QiaexII 

Gel Extraction kit (^^eTy^tt:^) ^ffiV^TltML, J^StK 20 /il T^tUUfc (i^XT^ T 
■ffu^:^^;\.t^^(D DNA ^if;Tr«D^^{^:«::o:fra^ffiVNfc)o ±iSiii|iiKir>T- 4//1 TOPO ta 
cloning kit (Invitrogen tt®!) (O^m^K'^^X . KpCR2.1-v^AU l^EJ^'^ 

<SrfflV^T:^M®DH5Q:^=!— 3i^t><D:^^fe [Proc. Natl. Acad. Sci. USA, 69, 2110 
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(1972)3 i^T. ^mm<D^n^mi^i-iz<D:tTm^mi^ft) iOivm^mi^i'ti. 

nhtltc^^'^^'t-^^ i^^WM^i ^ — [Nucleic Acids Research, 

7, 1513 (1979)] (tiT. y^^z v<Dmm:^maiZ'D^^^m^^^)i^u-ox. y^^^ 

K DNA L, FX cDNA U^m^Am^T^tntc 2 ^ n-^-^^^fCo ^-^rpCRFX ^ p 8. 

pCRFX^t2->-12 tW^i\ 

FX ^u — y 8. FX ^n-V 12 \^WA^flfc cDNA (DU^Umt DNA i^-i^ai vf— 377 
(Parkin Elmer ^tS^) isit^ Big Dye Terminator Cycle Sequencing FS Ready Reaction 
Kit (Perkin Elmer ^M) ^^ffibT^^L-fe, :^m\tBH<0'^^ ^^TMZ^^^it^ :^mi^ 
X<omn^^LtzWX cDNA ^S^^-v-f =-X/N-l.;^>^-c7) FX <D:ir—y'>^J~y^4>^y^— 

A (ORE) w^mm^^-h^i-^zt^mmLfcc. 

(4) RACE il-;2js:^ cDNA cD-a-^ 

(1) -ejfttb tfC CH0/DG44 ^ RNA 5' ^^rj Z' RACE ffi— cDNA (Di^M^. 

SMART™ RACE cDNA Amplification Kit (CLONTECH tt^) i|:ffiV^X^tofc. :&^fe«?^ft<^taBg 
Wt-iJ&ofc. PowerScript™ Reverse Transcriptase (CLONTECH ^M^^Mm 

t L-T^v-^fc^ mm^<D-:^m cDNA {*#^. hmno Tricln-EDTA buffer X' 10 
Lfc ^ PGR i Ur^ V ^fe, 

(5) RACE ^fe i: 5 ^ r -l" X/N A 7« -fx ±^ cDNA (^^^ 

ilia (3) ^T^stfc^-v^^-X/Ni^;xi5'-Fx <;?g|i5^ia5ij^iiic5^^-f^-X/NA 

p^^-FX 5' RACE JiT'y-Y-^-FXGSPl-l (BB^J#-^ 44) fcitJ? FXGSPl-2 (S2?'J 

#■^45). FX 3' RACE ^ •^'-FXGSP2-1 (gE?iJ#-^ 

46) S3J;0FXGSP2-2 (Sa^J#-^47) ^^f1-Ufeo 

^{:: Advantage2 PCR Kit (CLONTECH ttM) <^ffiV^T, (4) t»MLfc CH0/DG44 * 

RACE m—^^ cDNA ^ 1/i 1 ^-^tf 50ju 1 <DKJ^Wi [Advantage 2 PCR buffer (CLONTECH 
tfcM). 0.2inM dNTPs. 0.2^tmol/l ^^-f — — X^Ni^^^— FX RACE ffl^^^-f-^— . 1 

^^m.(0^myy-('^- (CLONTECH «$)] ^aStit^ # y ^ (PCR) ^ffo 

■ - 

PCR H 94"'CT- 5 68t:T' 10 72"CT- 2 ^^RSd^^^^^^^jiS:* 1 ^yl^t LT 20 

Sj^^)i«lT^. 1 jct 1 ^ 1 Tricin-EDTA buffer T' 50 ttcTR^M 1 m 1 

SrT^vru'-fi^L-C^fflU nm.WL^<m^m^U IH^^-TPCR ^^r^fc, -glgjoj;U^ 
2 ©giD PCR -effit^fcrvT"!/- ^9H'^-(^m^'a't>-S'*5j;u=iiiii$n2> dna ^)^^ 

8 ^{C;^^ tfco 



^ ^ ^ X/N ^ 1? — FXcDNA RACE PCR {zm V ^ tz 



5' RACE 






PCR mu 






FXGSPl-1 
FXGSPl-2 


UPM (Universal primer mix) 
NUP (Nested Universal primer) 


300bp 






3' RACE 






PCR mm 




-HIB 


FXGSP2-1 
FXGSP2-2 


UPM (Universal primer mix) 
NUP (Nested Universal primer) 


liOObp 





PCR ^^mL^ i%T;<fa-xy/us^^gi{C'g^t. ^m<Dmm^'^mmy^^i: Qiaexii 

Gel Extraction kit {^T^y\±m ^fflV-X«t. 20^1 T-^tBL^. ±12*1® 

ir>T" 4m1 iS: TOPO TA cloning kit (Invitrogen t±M) 0£Jtl^#{'=S£oT. -fyT^^ K 
pCR2. 1 --ff A ^RJ^::?^^^ ^ ^T:*^^0 DH5 a Srfm^m bfc. 



/^i^X^— FX <n> 5' f(i|g?r^tp CDNA5 ^ n — :y<&#fc^ ^g-^ % FXS' ^ a — :/ 25. FX5' p — 
^26, FX5' i?' t2 — ^-27, FX5'^n — >'28. FXS'^a — ^-31, FX5' n — V 32 t l^^-fo 

Pl^f^^^-r^-X^NAJ^^-FX (D a'^J^-^-^tP CPNA5 ^o — #^FX3'^ 
FX3' ct— V 1. FX3' ^ 13 —V 3, FX3' ^ n — > 6. FX3' n — 8, FX3' xi—i^ 9 i^i", 

±ia. 5' 4Sj;t>* 3' RACE {C J; «9 W^l^it^^ u^-yo) cDNA tP5>(7?^^iH^J«. DNA ^ 
3^>f— 377 (Parkin Elmer ?±M) =lr^m LXftj^UfCo Z^mtmitCO-^^^TMZ^^^ft^ 
:^mX^^^Lti^ cDNA omSiS^iJ^ft®^ PCR <'#5igS<^^^^ ^ ^I^t. ^^-f- 
-X^^J=.;^i5'~FXcDNA^«O^IX@5?iJ^«^^Lfc, ^^Ufc:E3?iJ (iH?iJ#-^48) l^^-to 

2, CH0«(7>GFPP cDMiB?ii<D^5^ 

(1) f^-Y-f XVNi:.^!; i^—GFPP <55 cDNA IfPr^-^/T-^^l^i^ 

ST^e^-r — XiCS^^HTV^^t hGFPPcDcDNA (Genebank AFO 17445) . 

|^SB?iJ<t+S[^^±<^i§iV^-^^J'^ESTSa^j (Genebank AI467195. AA422658. BE304325, 

AI466474). i3.J;t>*Rat EST gg^ij (Genebank BF546372. AI058400. Af 144783) 

Bis^ij^jt^L. 3 mmx'^^^<om^mm^v y v gfpp {zHe^m^^s^y^^^-GFPP pm 

i$XXl GFPP RV9 (gB?tJ#^ 49 *5 J; T>-iB^lJ#-i- 50) trSStf Lfc, 

mc DNA If ExTag (S^Sit^dbM) ^^V^t. 1 (2) "CML/c CH0/DG44 

ft^-:^^cDNA ^ lAil ^#tP25M_l OK^tl^ CExTaq buffer (^SatlfM). 0. 2dH dNTPs. 
0. 5;imol/l ±|E GFPP -^^GFPP FW9 iS^X/ GFPP KV9 (ia?ij## 49 iSXmim 

#^50)] ^mm\^. :^v—^mm^ft^ (PCR) ^trofc. PCR{*94'CT*5:^F*<^^nm<z> 
94°C-e 1 5>> SS'CT- 2 ^F»>1s t2tT? 3 ^m:^^hfJ^^K}t^^ 1 i^^ i^^^^i: LT 30 -9--r ^ 

pcR^. Rmm% 2%T:Vvi-^^/i^mni^mmu wmmmm^}^ i.mp ^ Qiaexii 
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Gel Extraction kit {^T^^^nm) ^fflV^T!|tMb. J^StK 20^1 -C-^fctibtc„ ilStiffi 
Wr^ Afil ^ TOPO TA cloning kit (Invitrogen ^M) <Dm.m^\C^ij^^X . ^9^^ K 

pCR2. 1 -^WAu ^^mm^m\^x±m^ Dma^mwmLtc. 

nhtl-ftUW^<^:^i'^-^ '^^^^^^^—^^^^^ '^y^^ K DNA ^^iStb. GFPP cDNA U 
^m)^-d^&^'T^^f^fc 3 ^ cr->'^#fCo ^-!rGFPP ^ n — > 8. GFPP ^u — ^^ 11, GFPP i^ 

GFPP :;^a— 8, GFPP ^a — V 11, GFPP i^a — 12 IC^A^ttfc cDNA C04gSSe^J{4 
DNA V'— 377 (Parkin Elmer ^fcM) iiJ:t/Big Dye Terminator Cycle Sequencing 
FS Raedy Reaction Kit (Perkin Elmer t±M) bT^^ U^cio :^-&fi^#cO-^-^T/^ 

(CiJgofc. :$:^f-,t «?aa?'J^^U^ffA cDNA ^J^^^^'-T ^-X/^A;^ ^-<7? GFPP <D:i—y>' 

V-y'^'y^yu-J^ (ORF) <^S5^ifi?iJ^^-K't5* ^«^tfc„ 

(2) RACE ^fetd J: 5 5^ ^ z^— X^Ni^ ^ ^ —GFPP cDNA (D^^ 

2 (1) T'^5tLfc^^-f X/^a:^^-FX <og|5:5^iE?iJ^t><ttc^-ir^--X^Nj. 
;^^5f-FX 5' RACE m-yv^-^—G??? GSPl-1 (iB?iJ#-^ 52) :fej;tJ^ GFPP GSPl-2 

(ia^J#-^ 53), ^-^^::^-X/N^:^:?'— GFPP ^W^mS: 3' RACE ^^9^-^— GFPP GSP2-1 
(iE?iJ#^54) i3j;t/GFPP GSP2-2 (@a^J#^ 55) ^ISlff tfCo 

tifctC Advantage2 PGR Kit (CLONTECH ttM) ^fflV^Ts (4) -^mUL-tL CH0/DG44 * 

515 RACE m-^^ cDNAl iu 1 ^-^tf 50 /z 1 O^j^S^^ CAdvantage2 PGR buffer (CLONTECH ^L^) . 
0.2mM dNTPs. 0,2/zmol/l ^^-f --XyNA;^^^— GFPP RACE ^7"^^-=f— s 1 ^^^S 

^(^^ii^^^-^- (CLONTECH ?±M) 3 ^»L. Jjf y ^ ^—^S^^^S (PCR) SrlTofc, 

PCR fi 94'CT' 5 es'CX- 10 72X^T^ 2 :^P^35^^7^^ ^SfS:^ i ^/^-i: LT 20 

R^&3^T=^v J; ?3 1m 1 9 Tricin-EDTA buffer X- 50 LfcT^^^^c 1 m 1 

<D PCR -eiiv>fe7"v:/v— y"74'^—(Dm.^^^'^^xxfmm^in^ DNA m>T-^^m 9 



^9* 

^^xfzi~X/NA;^i?-GFPP cDNA RACE PCRf^ffiV^fc 



5' RACE 


GFPP#^6tlX7-t'-r- 




PCR mmmm(D-^^^ 


-Hi 


GFPPGSPl-1 


UPM (Universal primer mix) 




-HIS 


GFPPGSPl-2 


NUP (Nested Universal primer) 


llOObp 




3' RACE 


GFPP#^etlX^-r-=?'- 




PCR mumm<^'^^ ^ 


-Hi 


GFPPGSP2-1 


UPM (Universal primer mix) 




-Eg 


GFPPGSP2-2 


NUP (Nested Universal primer) 


1400bp 



Gel Extraction kit (^T^^^M) ^m^-^X^mV. J^S* 20 ^tl X^mX^lt, ilBit^S 
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8fr>T- 4^1 TOPO TA cloning kit (Invitrogen ttS^) (T^^P^^tn^oT. y'y:^^ K 
pCR2. 1 B^Sl£:^^^fflv^T:^M DH5 a =lrfmi^m bfc, 

/Ni.;=^:^-GFPP <D S'mi^^ttJ cDNA4 ^a->^#y--o GFPP5' i^o-^- U GFPP5' 

^a_;y2^ GFPP5' ^ ci>->' 3. GFPP5' o — V 4 i: ft^o 

I^#{c:^-^-r^-X/NA;=^^-GFPP 3'®^^^^tf cDNA5 i^a-:x^#fc. =Sr 
GFPP3' n— >' 10, GFPP3' ^ a — X 16. GFPP3' i?' o — ^ 20 o 

±!a. 5'4b^J:iJ^3'RACElCj;01I#Lfc^^ci--:/OcDNAg{55^<?:)S5@e?'J{i. DNA v—^ 
^^4h--377 (Parkin Elmer *fcM) ^^^^ LX^^ UfCo :^?fea^^f^<^-^^^T/V«ofc. 
^m^J^5t^^ #cDNA<?>:^Si5?iJ^ibSfefel-^ PCR ^filSO^^^':) ^i^t ^ f-W^ 
-X/^i^Xi^-GFPP cDNA±:S<^SS@a?iJ^^^UfCo ^JgUfciE^'J (gS?iJ##51) iZ-Tj^i: 

mmw^i 17. cHo gmd m.B'i-(DW^ 

I. CHO 5^ GMD cDNA @fi^J(73>^5S 

(1) CH0m*5l?GMDS^s^^<^cDNAH# (5' S.t/ 3' 5^ii^Sa?IJ^^< cDNA 

GenBank {CM^S$tlTV>5 t h GMD cDNA (GenBank Accession No. AF042377) ^i'^ 
y-t UT. If GMD cDNA ^^i^SljT^-^-^-X (BLAST) %^V>T^^ 
3 a®(7?-^'>X EST ge?IJ:iM#^tvfc (GenBank Accession No. BE986856. BF158988. 
BE284785). - EST iS^ij^igJ^^^^t?. :i ^ J: ^ tt^^tt^-^ -J^^ GMD cDNA lE^'J^i^ 

- <D-r r>X GMD cDNA <0 . SB?IJ#^ 56 T'^^iX^-ifiSifi^'l^^t-^ 28mer 0^:7^ 

-r-. Sa?"]*-?- 57 X'^^*i^?.:^m^'J^*i^^ 27iner (Dzfy^-^-. Um^^ 58 "CTF^tt 
:5;SSiH?'J*#-t-S 25mer (D^y-C^-. %mm% 59 -e^$tl5«gB?lJ^^i-5 24raer 
(^5^^^^^^ gem-^60 l?^$tL$^S^?lJ^=r-r^ 25mer (DZfv-i -^-^i^^Ufco 

5^V^-C, CHO GMD cDNA §rli>t©t-5fci6{::^T©:^&-e PGR ^tr^^jJofCo ^tSM 

lB(Diy^ (1) -el^MLtc CHO cDNA 0. 5m 1 VX^t^ 20 ^ 1 <D^f^^ 

m ClxEX Taq Buffer (S^giitt®l)> 0. 2niM O dNTP's. 0.5 ^^iO EX Taq polymerase (^ 

mm^m>. o.5mm dna T-y-f ^-2 mmi ^rnvtc. -^^ dna y^-r-^- 

{C{tSa^J#-^56 tiB»-i-57. Ba^J#^58 tia^J#-§-57. iB^li#-^56a;SB?'J#^^59. SB 
56 a:Sa^l|#^ 60 (Dia^^t>it^ffiV-fCo DNA f-^-^/^i^'r ^ 7-480 

PGR K«^T;?f p-xm^^«l::T^i®bfc?^*. iBW^ 56 i:iB^J#^ 57 
^DNA^^^-^-^:MV^fcPCRMi^W^L2kbp. l5^)#-^57 ^ g£?IJ#^ 59 DM 7" 

^ffiv^fc pcR mmxnm zsohp. mn^^ se tmn^^ eo cq^^ dna ^^-r -^-^^v^^ 

PGR m^^aX'tii^ Ikbp <D DNA S^^t/S^iSM^tt^Co itl^ DNA m>^^ Gene Clean II kit 

(Bioioi ^±i^) mi^^=^^r;i^\^^i&oxmf^i^ti. unxu/c dna mm^ dna 

Ligation kit (^mm^tm) ^^fflV^T pT7Blue(R) -<:^^- (Novagen ^tU) l-SSSL. # 
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5 K 22-8 (mmm^ se iiB?ij#^ 57 o^^fe dna yy^^-it^hmi^^tcm i.2kbp o 

DNAifrjttr^-f^). 23-3 (E3?IJ#-^ 58 ^iB?iJ## 57 <^)-^^ DNA 7^9^ 

m 1. Ikbp (D DNA mJt=§r^-t^)s 31-S (iS^iJ#-^ 56 t^mm^- 59 <^-g-^ DNA y^^-^-t,^ 

i^mm^thti^ 350bp (7> DNA m}i^^'r^). 34-2 (iH?(j#-^ 56 tw.wm^ eo co^^ dna 

:/^^-^-;i^f>igiI)i$tLfc^ Ikbp C DNA ^JtSr^^f ^) ^lifeo Zfi^zfy:^^ 
iX-S CHO Jifl!iS*5fe GMD cDNA ie^^, DNA v-— rJ^^z^-jJ— aBI PRISM 377 (^^— #•>'rc;^^— 
^l:^) -J^feiC^oT^^Lfc (5'^MJcr>§§^#^5^:^n>'J:t)T^5ic28mS<?5@B?fJ. 

stj« 3' ^mm<DmT =ih'>i:^±^ 27 ms-^iB^y^-a-^jt y =f dna S2?ijfe3i5<^fci^. ^ ^ 

;^GMD cDNASBm'fe5»)o 

$ ?>{:i^ ^ K 22-8 t 34-2 {Cl-^^tt^ CHO GMD cDNA ^m;^^'^^:>i±fc:r^ 

h'^ffWii-'^rzib. aTcDxsi^tTofc. i//g <^^^;^^ K 22-8 ^mmmm ecori 

(SMit*fci^) 37rf^-r le B^r^SJ^?mT;*fn^;^^^^if,jCX:J^ffi}t. 4kbp (0 DNA rr 
>T-^Gene Clean II kit (BIOlOl M) ^^V^, ^fTf-^^^ T/HC^o TIHllX L^o 2Mg^7) 
T'T ^ F 34-2 ^^J»^ EcoRI X- 27X^lZ.X 16 ^KS^^^Tptf n -;:^m^^ib};:r:$^® L. 
m ISObp O DNA mf^^ Gene Clean 11 kit (BIOlOl ^±m) jSr^#-^=^^T;vtc:^l£o-C 
IsHlKUfCo "tM'timi^Vtz DNA iir>^-*. Calf Intestine Alkaline Phosphatase (^Mit 
fcM) T-3}^«il{£y VS&^l::L.:tt^. DNA Ligation kit (^©it^fc®!) ^^V^TiiJ^U. #e? 

thtzLmM^yy:^^ K dna^^vntz^M® DH5a;^ (^^ISM^hM) ^mwmmi^. -f^^ 
^ K CHO-GMD ^ff fc 54 ia#m)c 

: (2) CHOj^iaaSjfeGMD cDNA(O5'p{?W3^!|(0^^ 

CHO ^flJISAj|5t h^tJ?-sr'>:^ GMD cDNA (O 5' non-coding tSit<^*^iE?«J ct 9 iH^iJ# 

61 l?:^$ix5:^SSe^J%*i-^ 24raer SD^ CHO GMD cDNA gfi^Ji ^Jifi 

62 -t'^^H^l&m^fJ^W-rS 32raer <?>:/^-r-7-^{« cDNA ^m%'f!^f^t> 
\:LWT{0-)5^X PCR 5rtf ^Cofco 15 (7> 1 3S (1) -e#e>tlfe CHO 

cDNA 0.5^/1 ^^Mi bT#tP 20|il <^^JS^ [ixEX Taq Buffer (^?Sitt±M)x 0, 2niM <?5 
dNTP' 0. 5 EX Taq polymerase , 0. 5// M <7?@fi^fj#-^ 61 t iEJ(J#^ 62 

<^'^^DNA7°^-f'r— ] ^IBML. DNAf— ^/Hh^r^r^— 480 (X— Vct/l^-^— |ti^) 
ffiV^T. 94t:fCT5^rf5iJQfiLfc^. 94t:t;iT 1 55°C('Tl^ra, 72°C(C-C 2 5>fi80 

f-^ :?'/!-^ 20 f--r :?/^=fT/<t-:>fet^. 94°C{CT 1 eS'ClCT 2 ^rp1<©f--)' ^/U-Sr 

ISi^-i-r^^^l^tT^^^ofc ^PCR^i;£:^?rr;ffp-7;l:mj^Itl{CTM^. 300bp © DNA 
^ Gene Clean II kit (BIOlOl |±^) ^ffiv^. 5^#<^^0^#{;:tJ§o-CIililK t^cio lilifZUtci 
DNA ^itfi: DNA Ligation kit (^©Jg^fc^) ^ffiV^T pT7Blue(R) -<-^ (Novagcn ^±1^) 
J-^^U 'i^hflfz.W^X.-^y^% K DNA ^m\--X^m^ DH5a^ (»l6i^%tM) ^Ji^'j? 

liK^L. K5'GMDSr#)to dna 31 ^'f— 377 (/^— :3{^^a:/b-«7-ti:ti) ^fflv\ 

^■Zfy:^^ KiC^^n^ CHO GMD cDNA (O^^:^ Ti5t£ 28 MS<75ia^lJ^^^ 
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(3) CHO^ffiS^^3t5GMD cdM (O 3' MmS.n<D^^ 

cm GMD (O 3' cDNA i3?iJ^#^^^. &.T(D:^mX' RACE 

M 15 <^ 1 ^ (1) T'^#Ufc CHO ^agfeJl? RNA J; ^) s 3* RACE m-^m cDNA <DWm^ SMART™ 
RACE cDNA Amplification Kit (CLONTECH tfcM) ^^Vn. -W<^Ift5^lliC^oTtT?<f:o 
fefe'L. iSlS^^^iC}* PowerScript™ Reverse Transcriptase (CLONTECH ^ffiV^fc:. 

cDNA hm^O Tricin-EDTA buffer T' 10 miZ-m^Ltzt^O^ PCR 

^V^T> ±fa 3' RACE cDNA l^l Sr^Mi LT^ti" 20m 1 <D^ft^m [ixEX Taq 

Buffer (S^iittt^), 0.2inM dNTP' s. 0.5 ^iiL<D EX Taq polymerase (^®itl±M). 0.5 m 
M <0|2^ij#-f- 63 24iner O-a^fig DNA ^v^-r— [:^m (1) T'^^^tfc CHO SlB^aSJ^ 

GMD cDNA i£?(J i ^) f^l^] . I Universal Primer Mix (SMART™ RACE cDNA 

Amplification Kit i^Um ; CLONTECH tt^)] <&5iMU. DNA i^— ^/Vi?-^ 9-480 (y<— 

SJC&SilTms S^PCRKS&iSJ;'? ImI Tricin-EDTA buffer (CLONTECH %fcM) X' 20 

im^LtzTkmWifil -^mmt tX^tP 20 m 1 -T^KJ^^ [I^EX Taq Buffer (^mm±m). 
0.2rM dNTP's. 0.5 M-iSC<D EX Taq polymerase (S;M3tl±l^)^ O.S^M cDiB^j#-^ 64 X^-f 
25raer <D^}S^ DNA ^^y-f [:*;^ (1) T'^^ Ltz CHO GMD cDNA IB^J i »9 f^M]. 

0.5 uM (O Nested Universal Primer (SMART™ RACE cDNA Amplification Kit ; 
aONTECH^fcl^)] ^^PML. DNAf— 7/i-f--('^y-480 (/•?— d^r^ai/W— ft^) ^^V^X, 
94'Ci;:-C 5 :5^fSMUfc:m. 94X:{::x i ^^Rg. es'Cicx 2 ^PpIcdi^-^ 30 -T'f ^/vtt 

K^&i^Tm. PCR K/^??S=S:T :^/n ->^mfl^®il}CT:»-®^. *^ 700bp <D DNA ^^jt* Gene 
Clean II kit (BIOlOl m^^^ z^-T MzT^-yXW^X^tc^ EUSLfc DNA 

DNA Ligation kit (SJgitthM) Sr^i/^X pT7Blue(R) '<i^i5r— (Novagen t±$^) Scft^L, 

''^hfifdmkTCfy:^^ K DNA ^Mv^x::^M DHSa^ (m^WltM) ^Jf^ilgmb. 
9:=^5: K 3'GMD mh'y-i^^^y'^—zi't {y<~^v:3^}^-^~%m *ffiv\ ^t^^t^ 

^ K(i^*^^ CHO S 515 GMD cDNA (D^Jh^ J: «?±iJlD 27 SS<^ia?li. Z^O^ 3' non- 
coding 415bp <D:S£iB^lJ^:^^ 

(1). (2), (3) «tt>^SUfcCH0*5l5GMD3Sl5^<??^ftcDNA@2^J^@B^(J#-^ 

2. CK0/DG44 ^^(D GMD it^^Sf ^tp^ 7 AgS^UO^^ 

^lil?!] 17 <D 1 3^X-^^Lfc-^!>:^ GMD cDNA IB^OJ: iH^lJ#-^ 66 X^^ti^mSifi^iJ 
ilr*-t^ 25mer ^^T^y-T-^^^^^MUfcc icVNX. £JlT^'>;^j£X CHO mft3fey/ A DNA ^ 
fZ#LfCc CH0/DG44 KC861 IMDM-dFBS(10)-HT(l) i^ife [HT supplement (-TV 

If h D >:;?^ Vtfc^) ^ 1 ^^S^T^tf IMDM-dFBS(lO) i^Sfi] SxlOS JffflSS/ml tc/^ ^ ^ 5 id 
ML. i^^Wffi^Jge /tyi^- h (Greiner |±S!l) {C 2ml/!> z^/W-f O^ffiLfc. 37'CtD 
5%C0j>f i?— f^X'='>^:7^1^:x>'h{c^i^^XJ^3ILfc(^t?. ^7^1^— hJ:«?^*Q 
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<Dlj'ik [Nucleic Acids Research, 3, 2303 (1976)] lH^i^oT^/A DNA ^p^L. TE- 
RNase (pH8. 0) (lOmraol/l Tris-HCK lramol/1 EDTA. 200^1 g/ml RNase A) 150^1 

±I5T'm#Urc CH0/DG44 Wm^^^ / DNA ^ lOOng. 20^1 <^^^^^ MX Taq 
Buffer (^MlMtW. 0. 2ibM dNTP's. 0.5 ^&cO EX Taq polymerase (^^i3t1±§Sl) , 0.5 m 

M mZfm^- 59 h^n^^■ ee (D-^^ dm zt^^-T-^-] ^^ML, dna 9- 

480 (/N'-^^-ai/l^^-tl:!^) ^^l^T. 94t:jCT 5 ^Wf^Ufc^ 94'ClC-C 1 l^f^. 68"^ 

if)}CT:5^®^^s lOObp DNA Sfr^T-^ Gene Clean II kit (BIOlOl ^-H"-^- 
^T/K;i|^o-C@lt2Lfc, 01131 Lfc DNA m)iit DNA Ligation kit (SJiitliM) ^m^^X 
pT7Blue(R) -^^i^- (Novagen ttSS) (cSil^L. nhflfcU^^yy ^ KDNA^^V^T::^ 

mm dmaw imM^m^tm ^mnmmi^. 7^5;^$ f exs ^#fco dna ^^-^ccvi^- 

377 (/^-^:^:3i/V<7-:?±^) h'^Z.^^jn^ CHO M^^y/A DNA CD 

HSl^^lI 17 (7> 1 ^-e^^Lfc CHO «*5fe GMD cDNA lE^lJi «9 , ia?lj#-^ 68 ^e^^ 
tt5:^E-SB^J^*-r5 25mer <0:^y-('r~, RXfm^m-^ 69 T';5^$)H.^:SSi2?iJ^*i"^ 
25mer i07"-7-f '^-^{'^MLfco l^</^T. CH0/DG44 SJl^^y A DNA ^ lOOng. 20ai1 OR/^? 
[ixEX Taq Buffer (S®at^±M)s O. 2mM dNTP" s. 0.5 ^&:<0 EX Taq polymerase 

0.5mM c^SEM#-^ 68 tmnm^- 69 O-g-fig DNA ^V^-^—] DNA i^- 

Rj^;^TS,^Kf&IK§rT:^fn-:^mf!;»:m{::T:5^iii^. jfi^J 200bp <D DNA ^>t-^ Gene 
Clean II kit (BIOIOI ^Mv\ ^#-^^^T/HC^?eoTlH]iRUfe, iHUCl Ufc DNA 

it DNA Ligation kit (^^git«i) ^^l^T pT7Blue(R) -^^^^5^- (Novagen IfcM) ICig^ 

5 KJCl'&^H^) CHO mmjM^^/ A DNA 0:^^SE3?'J^^^ U ia?IJ#-§- 70 JC^ L^, 

CHO ^1BSS^Ir^iW{3LT®^$-frfcrfjm^ HER2/n6u Herceptin (GENENTECH It. 

Roche tfcM) (owmmrn^. n-mm io(d (6) <^:;^t*{-LfcdJo-cffotc (^3is)o tr- 

^lSS)6^?>tf^-^^ix Herceptin <7?a-l,6-:7 3— ;3;<D;^£V^^i!i'g'fi{i 16%, a-l,6-:7 

Rituxan (GENENTECH Roche tt, IDEC ^±U) . Zenapax (Roche PDL ^tU) T'fi 
Herceptin i % ct-l. 6-7 ;«.(^f^V^;if^-^]ft^S/J^^i^:^^ofCc 
nnmit^ Herceptin >5^f>MLfc PA -fblf^^lr. ffl HPLC -T^^^^ff UT#fcMlll$r.7^ U 

fciit^x'fc^o ig^$45::tiMm3te3S-Ks mm\mm^m^^M'n^^i\ hplc cd^w^ 
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While the invention has been described in detail and with reference to 
specific embodiments thereof, it will be apparent to one skill in the art that 
various changes and modifications can be made therein without departing from the 
spirit and scope thereof. All references cited herein are incorporated in their 
entirety. 
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